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ABSTRACT
One of the main objectives of the study is to evaluate the likely 
competition in the international rice trade that Burma and Thailand may 
have to face from Australia in the future. However, before delving 
directly into that aspect it was necessary to trace the development of the 
Australian rice industry and factors attributing to it.
It was found that the industry's early progress was owing to the 
high tariff protection it enjoyed, and also largely on account of the 
efficient planning and management of the Rice Marketing Board of New South 
Wales. The performance of the industry with specific reference to export 
growth in recent years, was analysed using a constant market share approach. 
The conclusion that could be drawn from the technical analysis is that over 
recent years the Australian rice industry has successfully diversified its 
export outlets towards markets which are growing faster than the world 
average. The analysis also shows that about half of its total increase 
in recent sales can be attributed to Australian competitiveness.
This, besides changes in its prices relative to competition, also 
includes elements such as its aggressive selling, dependability of delivery 
dates, terms of sale and general adaptation to market force.
On studying the potential growth of the Australian rice industry 
it was found that a significant expansion in Queensland, which at present 
supplies a minor share of total output, is unlikely, as sugar (which is a
Vcompeting crop) will probably remain mdre profitable. Production of rice 
for export in the North is totally uneconomic owing to its present high 
cost structures. The region which has potential for expansion is New 
South Wales. This dominant grower can readily expand output by 10 per cent 
over the next 5 years but the salination problem of the Murray may preclude 
this. Thus strong competition from Australia to Burma and Thailand is 
unlikely in the foreseeable future.
The second objective is to analyse the causes of the decline in 
Burmese rice export volumes and also that of Thailand in the late 1960s 
using the same technical analysis as in the case of Australia. From the 
analysis it could be concluded that both Burmese and Thai rice have an 
unfavourable market distribution of their exports.
This study suggests Burma and Thailand should try to diversify 
their export outlets in order to increase their sales volume. They must 
also increase their competitiveness in world markets, especially Burma whose 
competitiveness is quite weak.
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1CHAPTER 1
INTRODUCTION
1.1 General Setting
In the early 1960s rice exports constituted a large 
percentage of total export earnings in Southeast Asian countries.
Rice as percentage of Total Value of Exports (1964)
Burma 62 per cent
Thailand 36 •• ••
Kampuchea 65
Vietnam, Rep: 47 » "
a 1963
Source: FAO 'Rice: Grain of Life 1, World Food Problems No. 6,
Rome 1966.
Rice exports have been the mainspring of economic develop­
ment in these countries, based on their natural resource endowment. 
Exports can generate important influences on a country's economic 
growth in many ways:
(a) Exports determine to a great extent the rate of 
capital formation by creating a capacity to import
(b) Variability of export earnings through the balance
of payments mechanism can exert considerable influence 
on a country's monetary stability
(c) Export growth can influence the growth of aggregate
2output through the export multiplier.
But during the last two decades (1960-1978) rice exports from developing 
countries, especially Far East Asian countries, have declined whereas 
rice exports from developed countries have expanded greatly. The farm 
policies of the many developed industrialised countries result in a 
growth of farm output that is greater than their growth of consumption. 
The developed countries use various forms of intervention to encourage 
farm output. The most common of these measures are:-
(a) Price support given by purchase at above free market 
rates either directly or through an intermediary.
(b) Payment of a subsidy to equal the difference between 
a market price and some specified price.
(c) Control of imports which enables the authorities to 
support domestic prices at the specified levels.
Thus a significant fraction of world farm output is being 
produced in the wrong places (Johnson 1973). The low income countries 
find themselves not only cut off from supplying metropolitan markets 
but also competing with the subsidised production and exports of the 
industrialised countries throughout world markets. Farmers in these 
countries have, of course, benefitted greatly and form a strong political 
lobby against change in the system.
However, the benefits that have been and are being derived 
by the economies of the industrialised countries generally are minimal 
and the cost to consumers and tax payers is high. Moreover such farm 
supports of many developed countries are preventing the developing
3countries from using their own resources to the best advantage to 
earn foreign exchange for rapid economic growth. Thus losses generally 
outweigh any possible gains.
The United States has been the largest rice exporter and
competitor faced by the developing countries. Besides the United 
States, Australia, Italy and very recently Japan are the other 
developed rice exporting countries.
In 1976-77 Australia exported about 254 thousand tons of 
rice, which is about 3 per cent of world exports, compared to an 
average of 60,000 tons between 1961 and 1963. In 1977-78 Australian 
exports rose by one fifth to 306 thousand tons. Now Australia ranks 
about seventh in the rice exporters of the world, after the United 
States, China, Thailand, Pakistan, Burma and Italy.and may become an 
exporter of growing size.
1.2 Objectives and Plan of the Study 
1.2.1 Objectives
The study will attempt to analyse:
(1) the growth of the Australian rice industry;
(2) the factors contributing to the high export
growth rate enjoyed by the Australian rice
industry up to the present;
(3) the causes of the decline of rice exports by
traditional rice exporting Southeast Asian
countries, particularly Burma and Thailand in
the late 1960s. Although rising domestic
consumption is undoubtedly mainly responsible
4for the decline of exports of the'se countries 
there may also be other factors; and
(4) the potential for growth of the Australian rice
industry.
1.2.2 Plan of the Study
Following this introductory section, the study is 
organised into seven chapters. Chapter Two consists of three separate 
sections: the first examines the place of Asian rice in World rice
production and trade and recent trends in the international rice trade; 
the second gives an overview of the world's other chief food staple, 
giving a survey of the world wheat economy and recent changes in the 
international wheat trade; the third examines the competition between 
wheat and rice in international trade.
The first part of Chapter Three makes a study of the 
historical background of the Australian rice industry, its farming 
practices and industry organisation and the second part examines the 
growth of Australian rice production.
An analysis of the marketing of Australian rice is under­
taken in the first part of Chapter Four. The second part examines the 
elements contributing to the growth of Australian rice exports.
The first section of Chapter Five examines the causes of 
decline of Burma's rice exports between 1960 and 1970. The second 
section analyses the trends in Thai rice exports during the two periods 
of analysis chosen for study. The rest of the chapter concentrates on 
a comparison of Australia's export performance with these traditional
5rice exporters.
The sixth chapter makes a comprehensive study of the 
potential for the growth of the Australian rice industry, and a 
summary of findings is discussed in the last chapter.
6CHAPTER 2
REVIEW OF THE WORLD RICE AND WHEAT ECONOMY
The purpose of this chapter is to highlight the place of 
Asian rice in world rice production and trade and recent trends in the 
international rice trade. As there is a correlation between rice and 
wheat in world trade, a survey of the world wheat economy and a study 
of the recent changes in the international wheat trade is undertaken. 
Lastly the competition between wheat and rice in international trade is 
examined.
2.1 The Place of Asian Rice in World Rice Production and Trade
2.1.1 The Importance of Rice in Asia
Rice, the staple food of the great majority of the people 
of Asia, is of vital importance to the economies of the countries 
concerned. Outside the Far East, rice is the predominant food in only 
a few countries but it is increasingly popular in many parts of Africa, 
Latin America and the Near East. In total, about 180 million tons of 
milled rice are eaten annually, (FAO 1971) contributing half or more 
of the available calories supplies in rice eating countries as well 
a major part of the protein (FAO 1966:10).
2.1.2 Areas of Production
About half of world arable land is under cereals, of which 
nearly one fifth produces rice. In 1968 Asia devoted the largest 
proportion of its cereal area to rice, about 44 per cent, while in South
7America 16 per cent of the cereal area was given to rice. The African 
American and European shares ranged from less than 1 per cent to less 
than 6 per cent (Table 2.1). Australia had only 34,300 hectares of 
rice, a tiny proportion of its cereal land.
During the period 1968 to 1976 the world area under rice 
increased from 132 million hectares to 142 million hectares. Out of 
the total increase of ten million about 6.6 million was in Asia 
(including China) alone, of which 3.4 million was in China. Although 
the bulk of the increase in absolute terms was in Asia, in percentage 
terms the Asian rice area fell from 91 per cent of the world total to 
89 per cent (Table 2.2) . The area planted to paddy*-in Europe remained 
almost static both in absolute terms as well as in percentage of the 
total world rice area. There has been a remarkable expansion of paddy 
cultivation in South America of about 2.4 million hectares and about 
1 million hectares in Africa. During the period 1968 to 1976, the 
Australian rice area increased from 34,300 hectares to 74 ,000 hectares. 
In 1976 about nine-tenths of the world rice area and production still 
remains concentrated in Asia (Appendix A).
2.1.3 Comparison of Yields
According to FAO estimates, which are presumably based on 
Chinese data, Chinese yields of paddy rose from 2756 kg per hectare in 
1961-65 to 3294 kg per hectare in 1976 (Table 2.3).
Yields elsewhere in Asia were estimated at 1780 kg a 
hectare between 1961 and 1965 and 2136 kg in 1976. The high estimates 
of Chinese yields brought up the average yield of total Asia to 2458 
kg per hectare in 1976, slightly over the world average of 2428 kg. If
1 Paddy is unmilled rice.
TABLE 2.1
WORLD RICE AREA AS SHARE OF WORLD CEREAL AREA, 1968. 
(Sown area, million hectares)
Cereal
World
Av:
1948-52
a
1968 Europe
N & C
America
South
America Asia Africa Australia
Wheat 173.3 227.5 28.8 35.0 8.5 41.4 8.4 10.9
Rye 38.6 22.4 8.0 .7 0.6 0.7 - -
Barley 52.4 74.9 15.5 7.7 1.2 11.5 5.8 1.4
Oats 54.0 32.3 7.6 10.2 0.7 0.5 0.4 1.7
Maize 87.8 106.0 11.2 33.1 15.8 15.8 17.0 0.1
Millet 95.4 111.2 0.2 6.9 1.5 40.6 29.7 0.2
Rice (Paddy) 102.6 132.2 0.4 1.6 5.4 88.8 3.7 0.03
Total Cereals 611.5 711.3 73.2 96.0 33.7 199.7 65.0 14.3
Rice av% Cereals 16.8 18.6 0.5 1.7 16.0 44.4 5.7 0.2
a Includes estimates for China and other planned economies. 
Source: FAO Production Yearbook 1969, Rome 1970.
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DISTRIBUTION OF RICE AREAS BY REGIONS.
Regions
000 hectares Percentages
Av:
1961-65 1968 1976
Av:
1961-65 1968 1976
Europe 326 364 371 .3 .3 .3
USSR 158 312 524 .1 .2 .4
N & C America 1294 1568 1760 1.1 1.2 1.2
S. America 4646 5401 7767 3.7 4.1 5.5
China (F) 30180 32000 35391 24.3 24.3 24.9
Other Asia 84378 88483 91767 68.0 67.1 64.5
Total Asia*3 114558 120483 127158 92.3 91.4 89.4
Africa 3097 3735 4581 2.5 2.8 3.2
Australia 22 34 74 .02 .02 .05
1 • cOceania 33 41 87 .03 .03 .06
World 124112 131907 142248 100.00 100.00 100.00
a excludes China.
b includes China.
c includes Australia.
F FAO estimates.
Source: FAO Production Yearbook 1970 and 1976.
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TABLE 2.3
CHINESE YIELDS OF PADDY3 BETWEEN 1961-65, 
1968 and 1976
Av:
1961-65 1968 1976
Area, 000 hectares 30180 32000 35391
Output, 000 tons 83200 91000 116570
Yield, Kg/ha 2756 2844 3294
a FAO1s own estimates.
Source: FAO Production Yearbook 1970 and 1976
China is excluded from Asia, the average yield of other Asia is reduced
to 2136 kg per hectare which is slightly lower than the average yield of
non-Asian countries (Table 2.4).
TABLE 2. 4
COMPARISON OF YIELD OF PADDY BETWEEN REGIONS 1976
Regions Area
000 hectares
Output
000 tons
Yield
kg per ha
China 35391 116570 3294
Other Asia 91767 195971 2136
Total Asia 127158 312541 2458
Others 15090 32845 2177
World 142248 345386 2428
Source: FAO Production Yearbook 1976.
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2.1.4 Trends of Production
During the period 1961-65 to 1976, according to FAO estimates 
world rice production increased by about 90 million metric tons at an 
average rate of growth of 2.5 per cent per annum."*" The bulk of the 
increase in production has been in Asia (including China). Output there 
has risen by about a third to 70-80 million tons, of which more than 30 
million tons is in China (Table 2.5). Asia's share of world production 
was still 90 per cent in 1976 but Asia's annual average rate of growth, 
at 2.4 per cent, was only about half of that achieved by non-Asian regions 
starting from a comparatively low base. The highest annual growth rate 
was 15 per cent in the USSR and the second highest was in Australia with 
about 10 per cent per annum. Between 1961-65 and 1976 Australian rice 
production more than tripled from 136000 tons to 417000 tons; by 1976 
Australia produced about one-fourth as much rice as Europe, whose rate 
of growth was only 1.7 per cent per annum. South America, North and 
Central America and Africa have annual rates of growth of 4.7 per cent,
4.8 per cent and 3.2 per cent respectively.
2.1.5 Rice Consumption
In 1963 the FAO (1963) put the predominantly rice eating 
population of the world at 700 million, which had been 22 per cent of 
world population at that date. Applying the same proportion today, one 
could estimate the present number of people whose staple is rice at 900 
millions, Asians being the largest producers and consumers. The Far 
East (including China, Japan, Kampuchea and Republic of Vietnam) consumed 
about 80 per cent of world production in 1970 (Table 2.6). Latin 1
1 Calculated by the author taking an average of year to year changes 
throughout the period.
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TABLE 2.5
WORLD PADDY PRODUCTION BY REGIONS 1961-65 to 1976
Region
Av:
1961-65
Av:
1966-70
(000) metric
Av:
1971-75
tons
1976 Av: rate of 
growth6 
% p. a
Europe 1516 1689 1833 1766 1.7
USSR 390 995 1752 2100 15.3
N & C America 4037 5425 6182 6993 4.8
S. America 8059 9128 10359 13568 4.7
Africa 5425 6874 7379 7970 3.2
Australia 136 223 332 417 10.1
. aOceania 153 238 352 448 9.4
China (F) 83200 93200 111246 116570 2.7
i • hOther Asia 150233 166337 178590 195971 2.3
. cTotal Asia 233433 259537 289836 312541 2.4
Non Asia 19580 24348 27857 32845 4.4
World 253013 283885 317693 345386 2.5
Note: a includes Australia,
b excludes China.
c includes China.
e growth rates calculated by the author taking an average 
of year to year changes throughout the period.
(F) FAO estimates.
Source: FAO Production Yearbook 1970, 1973 and 1976.
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America, Africa-Near East and the centrally planned economies each 
accounted for about 3 per cent. The combined consumption of North 
America and Europe (excluding the USSR and Eastern Europe) amounted 
to only 1 per cent.
The use of rice or paddy in industrial non-food products, 
animal feed, seed, waste and loss is estimated by the FAO at about 9 
per cent of total rice consumption. Cultivators in most regions grow 
paddy primarily to supply their domestic needs and in many developing 
countries 50 per cent to 70 per cent of the rice crop is consumed by 
the producers and their families. Besides this, the consumption of rice 
by non-producers in the country has to be taken into account. Most 
countries strive for self sufficiency in supplying their staple food 
and only a small percentage of world rice production enters into 
international trade.
In large centres of rice production per capita consumption 
of milled rice may be as high as 150-160 kg a year, but other countries 
with predominantly rice eating populations consume an average of about 
100 kilograms per head annually; either regions or individuals 
substitute other grains. Outside Asia only Madagascar is in the 150 kg 
group. Guyana and Surinam are in the 100 kg group (Appendix B) . The 
calorie intake in Asian countries is around 2000 per day. The rice 
component of Asian diets has probably reached its maximum in most 
countries.
Income is the most powerful factor governing the per caput 
level of consumption even though tradition and habit may be more 
fundamental in the short run. In low income countries where rice is 
the preferred cerea^ per caput consumption increases as soon as income
14
TABLE 2.6
SHARE OF WORLD RICE CONSUMPTION ON MILLED BASIS BY REGIONS IN 1970
Thousand tons Percentages
, . bTotal Asia 158507 80.3
Latin America 6353 3.2
Africa & Near East 6197 3.1
North America & Europe0 1948 1.0
USSR & other Centrally Planned 
Economies 5882 3.0
Others 224 0.1
Total food use 179111 90.7
Non food use 18371 9.3
■Total 197482 100.0
a includes non-food uses and losses in milled rice equivalent 
b includes China, Japan, Kampuchea and Republic of Vietnam
c excludes USSR and Eastern Europe
d World production in 1970 taking stock changes into account 
Source: FAO Rice Report 1971.
grows switching from millet, maize, beans, cassava etc. to rice. But 
after a maximum intake is reached the amount eaten is stablised. At 
higher income levels per caput consumption decreases with increases in 
incomes as a result of displacement of rice in favour of meat and other 
non-cereal foods. During recent years the displacement of rice in 
favour of meat and other non-cereal foods has occurred in Japan but is
15
unlikely to become apparent widely in Asia in the foreseeable future.
In 1970 per caput rice consumption in India, Ceylon and 
Malaysia was fairly high at about 65, 111 and 110 kg respectively. In 
the traditional rice exporting countries of Asia, Burma, Kampuchea, 
Thailand and the Republic of Vietnam, consumption is near saturation 
point at 150 to 160 kg per person per annum. For some years past 
increases in per capita consumption of rice in Burma could be 
attributable to changes in government policy.^
In 1970 per caput rice consumption in the Near East,
Western Africa and Latin America was only 16 kg, 15 kg and 24 kg 
respectively. These are the regions where per capita consumption 
of rice might increase with an increase in incomes.
2.1.6 Recent Trends in the International Rice Trade
Rice is a highly competitive crop in international markets 
and is exported by both high income and low income countries. Thailand, 
Burma, China, Egypt and Pakistan are the low income rice exporting 
countries among the nine largest rice exporters. The other four main 
exporters are developed countries, the United States, Italy, Australia 
and Japan. Of the nine largest rice exporters the United States is now 
the largest exporter having surpassed Thailand in 1967. These nine 
largest exporters account for 88 per cent of world exports(Appendix C). 
In 1976 Australia exported about 252 thousand tons, which is about 
3 per cent of world exports compared to an average of 60000 tons between
1 See Richter [ 1976, pp* 33-37 J for a more extended discussion.
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1961-63. In 1977-78 Australia exports rose to 306 thousand tons and 
are expected to grow further.
Since 1970 world rice production (including China) has 
been above 300 million tons and it has been increasing at an annual 
rate of 2.5 per cent during the period 1961 to 1976. During the period 
of study (1961-1976) the world production of rice roughly equalled world 
production of wheat. But the share of rice entering world trade was 
much lower than that of wheat, which was 15-21 per cent between 1961 and 
1976. By contrast, rice exports as a percentage of total rice product­
ion was only about 4.4 per cent in 1956-60 and declined throughout -the 
period of study. By 1976 it had fallen to 3.2 per cent (Table 2.7).
Not only have world rice exports declined as a percentage 
of total rice production, but rice exports (milled equivalent) have 
declined as a percentage of total world rice and wheat exports combined. 
In 1961-65 rice exports as a percentage of world exports of the two 
grains was 14 per cent; by 1975 it was only 10 per cent (Table 2.8).
Between 1961 and 1975 the share of developed countries in 
the international rice trade has expanded greatly, although world rice 
exports increased at an average annual rate of only 1.2 per cent.
Exports from developed countries have increased at an average annual 
rate of 6.6 per cent, whereas exports from developing countries have 
decreased at the rate of 4 per cent and exports from Far East developing 
countries have declined at an annual rate of 5.2 per cent (Table 2.9).
Not only has the relative importance of rice exports 
shifted between economic regions, it has also shifted between nations 
and geographical regions. Exports from the Far East (excluding Japan
TABLE 2.7
WORLD RICE PRODUCTION3 AND EXPORT 
(Million tons)
Year
Av:
1956-60 '
Av:
1961-65 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976
Production 149.4 167.0 168.3 182.9 188.2 195.0 202.5 202.2 193.2 211.7 211.3 230.1 228.0
bExports 6.6 7.0 7.0 6.9 6.3 6.5 7.3 7.8 7.5 7.5 7.6 7.3 7.3
Exports av% 
of Production 4.4 4.2 4.2 3.8 3.3 3.3 3.6 3.9 3.9 3.5 3.6 3.2 3.2
a milled equivalent and conversion rate of 66 per cent is used. 
b excluding re-exports.
Sourpes: FAO Commodity Review and Outlook 1974-75 and 1975-76; FAO Production Yearbook 1967, 1970 and 1976.
TABLE 2.8
WORLD RICE EXPORTS AND WHEAT
(Million
EXPORTS
tons)
: 1961 -65 to 1976
Year
Av:
1961-65 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976
aRice Exports 7.0 7.0 6.9 6.3 6.5 7.3 7.8 7.5 7.5 7.6 7.3 7.3
Wheat exports 43.3 55.9 53.0 47.6 52.9 56.6 55.8 72.6 69.0 67.9 65.9 59.0
Total 50.3 62.9 59.9 53.9 59.4 63.9 63.6 80.1 76.5 75.5 73.2 66.3
Rice Exports as 
% of Total 13.9 11.1 11.5 11.7 10.9 11.4 12.3 9.4 9.8 10.1 10.0 11.0
Note: a excluding re-exports.
b includes wheat flour in grain equivalent.
FAO Commodity Review and Outlook various'issues.Source:
TABLE 2.9
WORLD RICE EXPORTS3 
(million metric tons)
Av:
1961-63
Av:
1964-66
Av:
1967-69
Av:
1970-72
Av:
1973-75
_ , ( Av: rate of Growth
% p.a. (1961-1975)
Far East 3.8 4.0 2.2 2.6 2.0 -5.2
Near East 0.3 0.4 0.6 0.6 0.2 -1.9
Latin America 0.3 0.3 0.4 0.3 0.4 3.1
_ . bDeveloping Countries 4.4 4.7 3.2 3.5 2.6 -4.0
cCentrally Planned Countries 0.5 1.0 1.1 1.0 2.3 9.3
Industrialised Countries^ 1.3 1.6 2.4 2.9 2.6 6.6
World Total 6.2 7.3 6.7 7.4 7.5 1.2
a rice exports in milled equivalent, excludes i.e. exports.
b includes Thailand, Burma, UAR, Kampuchea, Taiwan, Pakistan and Rep. of Vietnam, 
c includes China and other centrally planned economies, 
e growth rates calculated by FAO, the method is not explained.
Source: FAO Commodity Review and Outlook 1975-76 and various issues.
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and China) declined from 60 per cent of the total in 1961-63 to 31 per 
cent of world trade in 1970 and 1974 (Table 2.10). Since 1969, Japan 
has become a net exporter of rice, but its exports fluctuate from 
year to year. In 1970 Japanese rice exports formed about 8 per cent 
of world trade, but in 1974 they declined to 4 per cent. Exports 
from Mainland China showed a steady upward trend, from 8 per cent of 
world exports in 1961-63 to 25 per cent in 1974. Exports from the 
United States also showed a steady upward trend from 16.5 per cent to 
23 per cent over the period and Europe increased its share from 4 
per cent to 6.5 per cent.
Exports from the United Arab Republic are unstable. They 
rose to 9 per cent of world trade in 1970 and fell back to 2 per cent 
in 1974. Australia's rice exports showed a steady upward trend from 
1 per cent in 1961-63 to 2 per cent in 1974 and to 3 per cent of world 
trade in 1976. At the same time the share of the traditional rice 
exporters, Thailand and Burma, declined from 23 and 27 per cent in 
1961-63 to 14 per cent and less than 3 per cent respectively in 1974.
The loss of trade to large scale rice production units in 
developed countries placed several developing countries, especially in 
Asia and the Far East, in a difficult position, for rice exports 
constituted their principal source of foreign exchange earnings. The 
ratio of rice exports to total exports in the early years of the 1960s 
averaged approximately 75 per cent for Burma, 35 per cent for Thailand, 
30 per cent for the Republic of Vietnam and 30 per cent for Kampuchea 
(U.S. Department of Agriculture, 1965).
By 1974, the ratio of rice export earnings to the total 
value of exports declined to 41 per cent for Burma and 20 per cent for
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TABLE 2.10
INDIGENOUS EXPORTS OF MILLED RICE 
BY REGIONS AND SPECIFIC COUNTRIES
Regions & Countries
Av:
1961-63 1970 1974
(Thousand Tons)
Av:
1961-63 1970 1974
(Percentage)
Burma 1661 640 214 26.7 8.8 2.9
Thailand 1418 1097 1045 22.8 15.1 14.1
Pakistan 123 130 600 2.0 1.8 8.1
Kampuchea 245 222 - 3.9 3.1 -
Vietnam, Rep. of 187 - - 3.0 - -
Far Easta 3784 2281 2312 60.8 31.3 31.3
Japan - 618 292 - 8.5 4.0
China 519 936 1872 8.4 12.8 25.3
bWestern Hemisphere 1303 2130 2077 21.0 29.3 28.1
United States 1028 1740 1716 16.5 23.9 23.2
Near East & Africa0 297 734 202 4.8 10.1 2.7
UAR 250 655 150 4.0 9.0 2.0
Europe 249 463 480 4.0 6.4 6.5
Australia 60 109 153 1.0 1.5 2.0
World 6212 7271 7388 100.0 100.0 100.0
a excludes China and Japan
b includes USA
c includes UAR
Source: Appendix C.
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Thailand, whereas in Pakistan the ratio of rice exports to total 
exports rose to 19 per cent.
Thus the importance of rice to the economies of various 
regions and countries is undergoing considerable change.
2.2 An Overview of the World Wheat Economy
2.2.1 Introduction
Historically wheat and rice have been the main staples in 
human food. The combined world production of wheat and rice rose from 
an average of 507 million tons in 1961-65 to 763 million tons in 1976.
It thus increased at an annual average of just over 3 per cent, keeping 
slightly ahead of the growth of population. Of the total world production 
of wheat and rice, wheat constitutes 50 to 55 per cent in the 15 years 
to 1976 (Table 2.11).
2.2.2 World Wheat Production
In Appendix D world wheat production is broken down by 
countries and regions. The total production of six countries or blocs, 
the United States, Canada, Australia, Argentina, the (nine-country) EEC 
and Japan, rose steadily from 1966 to 1976. Much of the variability of 
world wheat production (excluding China) is accounted for by fluctuat­
ions in the Russian wheat harvest. The USSR is the largest wheat 
producing country of the world, although its output is erratic, and the 
United States ranks next to the USSR. The combined output of the nine 
EEC countries was roughly comparable to that of the United States up 
to 1974-75, but it was surpassed by the United States in the following
year.
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TABLE 2.11
WORLD PRODUCTION OF RICE AND WHEAT 
(Million tons)
Year Rice (Paddy) Wheat Total Wheat
% of
Production as 
total
1961-65 253.0 254.2 507.2 50.1
1966 254.9 309.8 564.7 54.9
1967 277.0 298.8 575.8 51.9
1968 285.1 332.5 617.6 53.8
1969 295.4 315.3 610.7 51.6
1970 306.8 311.6 618.4 50.4
1971 306.8 353.8 660.6 53.6
1972 292.7 347.8 640.5 54.3
1973 320.7 377.0 697.7 54.0
1974 320.1 360.3 680.4 53.0
1975 348.5 355.8 704.3 50.5
1976 345.3 417.5 762.8 54.7
Source: FAO Production Yearbook 1967, 1970, 1973 and 1976.
Asia (excluding China and Japan) doubled its wheat output 
from an average of 32.4 million tons in 1961-65 to 67.5 million tons 
in 1976-77. Its average rate of growth per annum was 6 per cent as 
against the world (including China) annual rate of growth of 4 per cent.
China, according to FAO estimates, is said to have doubled 
its wheat output during the period of study from 22 million tons to 
43 million tons, although this estimate must be regarded as tentative.
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Besides China and Japan, India, Pakistan and South Korea are the major 
wheat importers in Far East Asia. Although India and Pakistan have 
almost doubled their wheat output, wheat production in Japan and South 
Korea declined sharply during the period. This was because other 
crops, notably the heavily subsidized rice crop, were more profitable 
to farmers.
2.2.3 Wheat Consumption
Although wheat and rice are the staple foods of the human 
race, wheat is also used as animal feed, while hardly any rice is 
fed to animals. In both developed and centrally planned countries 
per caput consumption of wheat for human feed has tended to stablise 
or decline. In Western developed countries wheat consumption as food 
has been almost steady for a decade. In these countries changes in 
annual consumption will be mainly due to changes in animal feed. In 
the countries listed in Table 2.12 the use of wheat for feed has risen 
from 19 per cent to 29 per cent in 15 years.
In the developing countries of Central and South America, 
Asia and Africa, wheat consumption (all kinds of uses) seems to have 
been increasing markedly in total and also in per capita terms. Between 
1961-65 and 1973-74 both Asian (excluding China) and non-Asian develop­
ing countries increased their wheat consumption by about two thirds.
But wheat imports form a much more important part of wheat consumption 
in non-Asian developing countries than in Asia. Moreover their import 
share has been gaining over time as Table 2.13 shows. The result is 
that of the growth net imports of wheat between 1961-65 and 1973-74 of 
some 13 million tons in developing countries, nearly two thirds went to
TABLE 2.12
THE USE OF WHEAT FOR FOOD AND FEED IN SELECTED COUNTRIES
(Thousand Tons)
Av:
1959-64
Av:
1964-69 1969-70 1970-71 1971-72 1972-73 1973-74 1974-75
Food Use:
USA 13606 13964 14168 14139 14315 14364 14372 14288
Canada 1527 1624 1724 1754 1776 1760 1777 1902
Australia 1182 1220 1274 1285 1276 1272 1362 1389
EEC 26316 25806 25564 24452 25797 25573 25872 25525
Subtotal 42631 42614 42730 41630 43164 42969 43383 43104
Feed Use:
USA 911 2788 5272 5089 7228 5163 3818 1823
Canada 1387 1491 2671 1880 2227 2061 1834 1973
Australia 518 572 321 395 534 934 911 1000
EEC 6955 8588 12124 12270 11978 14157 11604 12520
Subtotal 9771 13439 20388 19634 21967 22315 18167 17316
Total 52402 56053 63118 61264 65131 65284 61550 60420
Source: International Wheat Council World Wheat Statistics 1974 and 1976.
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non-Asian countries. By contrast wheat imports into Asian developing 
countries although they have grown in absolute terms by about 50 per 
cent have declined proportionately in the total market so that by 
1973-74 they were under half the combined total.
The income elasticity of demand for wheat is higher than 
that for rice in these countries. Wheat consumption in these 
countries is rising not only owing to rising incomes but mainly owing 
to its relative cheapness and greater availability on concessional 
terms from exporting countries. (Further discussion on this will be 
found in the next section).
2.2.4 Wheat Trade
Unlike rice, against which it competes in international 
markets, wheat is a crop produced and exported mainly by developed 
countries. Wheat is more important than rice as an internationally 
traded commodity. The ratio of wheat traded (including wheat flour in 
grain equivalent) to world wheat production was 15-21 per cent beteen 
1961 and 1976 (Table 2.14).
During the period 1961-65 to 1976, the average annual 
increase of world wheat exports was only 2.8 per cent, whereas world 
wheat production has increased at an annual rate of 4.2 per cent.
The major wheat exporters are the United States, Canada, 
Australia, Argentina and the nine EEC Countries who together normally 
account for around 85 per cent of world wheat exports, but for 
individual years the percentage supplied by these five can rise to as 
high as 95 per cent. The United States alone contributes roughly 40 
per cent of world wheat exports (Table 2.15) .
TABLE 2.13
WHEAT CONSUMPTION IN DEVELOPING COUNTRIES 
(Million tons)
1 ■ aAsia Other Developing bCountries Total
1961-65 1973-74 Change 1961-65 1973-74 Change 1961-65 1973-74 Change
Production 32.4 53.7 21.3 9.5 12.4 2.9 41.9 66.1 24.2
Net Import 10.7 15.7 5.0 8.4 16.7 8.3 19.1 32.4 13.3
Supply 43.1 69.4 26.3 17.9 29.1 11.2 61.0 98.5 37.5
Imports as 
of Supply 24.8 22.6 19.0 46.9 57.3 74.1 31.3 53.1 35.5
Note a
b
excludes
excludes
Japan and
Argentina
China
and South Africa
Source: Calculated from Appendix E.
TABLE 2.14
WORLD WHEAT PRODUCTION AND EXPORT3 
(Million metric tons)
Year
Av:
1961-65 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976
Av: Rate of
Growthb 
% p. a.
Production 254.3 309.8 298.9 332.5 315.4 311.6 353.9 347.8 377.0 360.3 355.8 417.4 4.2
Exports 44.3 55.9 53 47.6 52.9 56.6 55.8 72.6 69.0 67.9 65.9 59.0 2.8
Exports as 
% of
Production 17 18 17 14 17 18 15 21 18 18 19 14
Note a includes wheat flour in grain equivalent.
b growth rates calculated by the author taking an average of year to year changes throughout the period.
Source: FAO Commodity Review and Outlook 1974-75 and 1975-76; FAO Production Yearbook 1967, 1970, 1973 and
1976
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TABLE 2.15
MAJOR WORLD EXPORTERS OF WHEAT 
(Million metric tons)
Country
Av:
1959-60 to
1963-64
Av:
1964-65
1968-69
to
Av:
1969-70 to
1973-74
1974-75 1975-76 1976-77
Column 1 2 3 4 5 6
USA 18.4 20.2 23.3 28.3 31.5 24.0
Canada 10.2 11.8 12.3 11.2 12.1 12.0
Australia 5.4 6.3 7.3 8.0 7.9 7.7
Argentina 2.2 3.3 2.0 2.2 3.2 5.5
aEEC 3.6 4.9 5.4 7.2 7.9 4.2
Sub Total 39.8 46.5 50.3 56.9 62.6 53.4
Per Cent USA 40.5 37.1 40.3 44.7 47.8 40.7
Per Cent five 87.5 88.3 87.8 89.7 95.0 90.5
USSR 4.4 3.6 5.0 4.0 0.7 2.5
Sweden .2 .3 .3 1.1 - -
World 45.4 52.7 57.8 63.4 65.9 59.0
a Nine Countries,
Sources: Columns
excludes intra-trade
1-4:International Wheat iCouncil World Wheat Statistics 1974 and 1976;
Columns 5-6: FAO Commodity Review and Outlook 1975-76 and 1976-77.
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2.2.5 Recent Trends in the Wheat Trade
During the decade between 1965-66 and 1975-76, the wheat 
trade between developed countries has been rather static. Their 
imports have only risen at an average annual rate of 1.3 per cent.
This increase in trade was mainly due to Japan, whose imports have 
risen by an average rate of 4.2 per cent per annum from 3.6 million 
tons in 1965-66 to 5.5 million tons in 1975-76 (Appendix F).
On the other hand, the wheat imports of developing 
countries have increased at an average annual rate of 4.4 per cent;
Asian developing countries (excluding India) by 8.8 per cent per annum 
and African developing countries by 6.9 per cent annually.
During the same period the wheat imports of developed 
countries (including centrally planned countries) have declined by
2.3 million tons whereas imports into developing countries have 
increased by 12 million tons (Table 2.16). Thus a large portion of 
the wheat trade has shifted to the developing countries whose imports 
now amount to almost half of world shipments.
2.3 Competition between Wheat and Rice in International Trade
2.3.1 Introduction
The volume of world imports of wheat and wheat flour, 
which averaged about 40 million tons in 1961-63, rose to a level of 60 
to 70 millions in the 1970s whereas world retained imports of rice was 
relatively stagnant at about 6 to 7 million tons during the same period.
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TABLE 2.16
WORLD WHEAT IMPORTS3 
(Million metric tons)
1965-66 1975-76 Change
Developing Countries 23.0 34.9 +11.9
Developed Countries*3 38.4 36.1 - 2.3
World 61.4 71.0 + 9.6
Developing Countries as % 
of Total 37.5 49.2 +11.7
a includes wheat flour in grain equivalent
b Developed Countries includes centrally planned economies. 
Source: Calculated from Appendix F.
2.3 2 Competition between Rice and Wheat
The preference of wheat imports shown by the developing 
countries and some countries like Japan and China is mainly due to 
growing domestic consumption of wheat. In China, however, an additional 
factor is the government's assessment of the profitability of exporting 
rice and importing wheat when the price ratio favours the exchange 
(FAO 1974a).
In food deficit Far East Asian countries where rice is the 
staple food crop, but competing with wheat to some extent, wheat has 
become an important substitute for rice. In Ceylon, India, Bangladesh 
and the Republic of Korea, the share of rice consumption in the total
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consumption of rice and wheat (including wheat flour) has fallen by 
between 7 and 12 percentage points (Table 2.17).
In Iraq and Iran, where wheat is the main staple cereal, 
but competing with rice to some degree, the proportion of rice in the 
total consumption of rice and wheat has also fallen. Pakistan, which 
has become one of the major exporters of rice in Asia is the exception 
There consumption of rice in total consumption rose from about 15 per 
cent to 19 per cent, whereas the percentage of rice consumption in the 
rice exporting countries of China and Japan showed a declining 
tendency. The proportion of rice in total consumption of the two 
cereals has also fallen slightly in Africa and Central America.
2.3.3 Price Relationship between Wheat and Rice in 
International Trade
As wheat and rice are the two main basic staples of human 
food there exists a correlation between world wheat and rice prices. 
Owing to the great demand of wheat imports by USSR, China, India, 
Pakistan, Bangladesh and the Near East in the two successive years of 
1972-73 and 1973-74, the world wheat and rice prices rose to a record 
in 1974 (Table 2.18).
Although each is governed mainly by its own supply and 
demand forces, one of the causes of the increased consumption of wheat 
in some of the Asian countries and in some regions is the relative 
price advantage of wheat over rice in international markets, which 
has increased over the past few years. From 1961 to 1964 the average 
unit price of wheat per ton"*" was about half that of the average unit
1 F.o.b. Australia, Canada, United States and Argentina.
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TABLE 2.17
PERCENTAGE OF RICE CONSUMPTION IN THE TOTAL CONSUMPTION 
OF RICE AND WHEAT IN SELECTED COUNTRIES AND REGIONS
Av:
1961-65
Av:
1970-73
Asia:
Ceylon 80.2 68.4
Korea, Rep: 77.7 68.9
India 68.5 61.7
Pakistan 15.8 19.4
Bangladesh 95.3 88.6
Japan 70.9 63.5
China 66.1 64.0
Near East:
Iraq 13.4a 9.7
Iran 15.4 13.7
Africa^ 29.7 26.5
cS. America 44.0 44.9
C. America 27.2 25.3
a average of 1966-1969. 
b excludes UAR
c excludes Argentina
Source: Appendix G.
34
price of rice , but from 1965 to 1974 wheat became less expensive in 
terms of rice (Table 2.18).
The cheapening of wheat in terms of rice in international 
markets was not, however, the only cause of increased wheat imports 
and wheat consumption in the rice consumption area. The other factor 
in the growth of shipments of wheat was the concessional terms on which 
it was sold. It was reported (FAO 1965) that concessional terms 
explained a large share of the expansion of shipments of wheat and wheat 
flour, while special shipments of rice and coarse grain increased only 
moderately. It is likely that this trend has continued during recent 
years. Another factor which raises the relative price of rice to 
consumers in most developing food deficit countries of the tropics, 
is that rice is subject to government import control and is resold on 
domestic markets at the higher support levels granted to domestic 
producers, whereas wheat imports are in the hands of private traders 
and are sold domestically at prices reflecting landed costs since 
wheat is grown only on a relatively small scale and attracts little or 
no subsidy.
1 F.o.b. Burma, United States and Thailand
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TABLE 2.18
CHANGES IN RELATIONSHIP BETWEEN THE PRICES OF RICE AND WHEAT 
(US dollar per metric ton)
Year Av: Price of 
Wheats
Av: Price of 
Rice*3
Price of Wheat as 
percent of rice 
price
Column 1 2 3
1961 61.8 110.6 55.9
1962 64.0 122.5 52.2
1963 63.6 121.9 52.2
1964 65.0 123.0 52.8
1965 59.5 123.8 48.1
1966 61.2 135.8 45.2
1967 64.1 148.6 43.1
1968 61.4 167.9 36.6
1969 60.7 148.7 40.8
1970 56.4 127.7 44.2
1971 60.4 116.2 52.0
1972 64.1 128.2 50.0
1973 94.0 222.2 42.3
1974 184.5 455.3 40.5
1975 172.5 274.4 (c)
1976 148.2 193.3 (c)
Note: a unweighted average of unit value of Australian, Canadian,
United States and Argentinian wheat derived from the trade 
statistics of each country.
b unweighted average of unit value of Burmese, United States 
and Thai rice derived from the trade statistics of each 
country.
c does not include the unit export price of United States 
rice, which is generally much higher than the prices of 
Burmese and Thai rice, as data are not available.
Column 3 figures are therefore not calculated for these 
two years.
Source: Derived from International Monetary Fund International Financial
Statistics 1969, 1972, 1975 and 1977.
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CHAPTER 3
THE RICE INDUSTRY IN AUSTRALIA
This chapter consists of two parts: the first makes a 
study of the historical background of the Australian rice industry, 
farming practices and industry organisation; and the second examines 
the growth of the New South Wales rice industry in particular.
3.1.1 Historical Background
The growing of rice in Australia on a commercial scale 
commenced in 1924 in the Murrumbidgee Irrigation Area with a crop of 
225 tons. The origin of the seed used in Australia was Californian and 
the variety mostly grown during the early, years was short grain Caloro.
The origin of the industry can be credited to John Brady who 
while visiting California in the early twenties perceived that the 
climate and soil there were similar to those of the Murrumbidgee Irrigat­
ion Area and he brought a small parcel of seed from California for trial 
purposes. It is from this small beginning that the industry has grown 
to its present size.
Tariff Policies: As early as 1908 a tariff was placed on 
imported rice at a level of one penny per pound (A$6.6 per ton). The 
direct purpose of the tariff at that time was for revenue collection 
but it is also possible that policy-makers wished to encourage the 
growth of the rice industry, for experimental rice growing in Australia 
goes back as far as 1892.
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In 1927 the tariff was raised from A$6.6 per ton to 
A$13.2 per ton and again in 1930 to A$27.56 per ton. Since January 
1930 ad valorem primage rates of 2-10 per cent were levied on imported 
rice to protect the new industry. (Further discussion on tariff and 
primage policies will be found in Chapter 4).
In the early stage of the industry, the tariff alone 
could give high protection to it. This can be seen from the following 
table.
TABLE 3.1
COMPARISON OF TARIFF ON IMPORTED RICE TO AUSTRALIA 
AND RANGOON RICE PRICES
Year Tariff on Imported Rice to Australia
A$ per ton
Rangoon Rice Prices
A$ per ton
1925 6.60 16.80
1930 27.56 11.95
1935 27.56 8.45
1939 27.56 8.98
Note: Burmese rupees are converted into pounds sterling at the rate
of £1 — 13.33 rupees and pounds sterling into Australian dollars 
at the rate of 2.5 A$ = 1 £ sterling.
Sources: for Australia, the customs schedule, converted to metric
equivalent: for Rangoon: H.V. Richter 'The Union of
Burma1 in Agricultural Development in Asia, R.T. Shand 
(ed) 1969.
In the mid 1930s the tariff alone was about three times that 
of the rice prices prevailing in Rangoon at that time. But after the 
Second World War, as the specific duty on rice remained constant and
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only the less important primage ad valorem duty rose in proportion to 
prices, while on the other hand rice prices in exporting countries had 
increased, the effective level of Australian protection was lessened.
By 1928 Australia was producing enough rice to satisfy its 
domestic market and by 1930 was exporting. Since 1932, owing to 
limitations of water availability and to avoid low export prices, the 
area sown to rice was subjected to government restrictions in New South 
Wales. It rose gradually from about 8000 to 10000 hectares during the 
1930s (Appendix H) . Up till 1942 commercial production was confined to 
the Yanco and Mirrool section of the Murrumbidgee Irrigation Area 
(MIA), some distance upstream from the confluence of the Murrumbidgee 
river with the Murray, the principal river of the south of the country.
In 1942, to meet the demand for rice for allied troops and civilian 
Asiatics in the Pacific area, rice growing was undertaken by large-scale 
farmers in the Benerembah Irrigation Districts adjoining the MIA. In 1943 
for similar reasons, large-scale production was undertaken in the Wakool 
Irrigation Districts where water was drawn from the River Murray. Thus 
the area devoted to rice increased to 14000 hectares in 1942 and 16000 
hectares in 1943 (Appendix H).
3.1.2 Regional Distribution
Until 1967-68 almost all of the Australian commercial rice 
output was produced in New South Wales (NSW), where the climate is 
temperate. The first commercial crop was grown in Queensland in 1954 
at Bailey Creek near Mosman. But an industry of commercial proportions 
was developed only in 1967-68 with the production of 100 tons. At 
present Queensland produces about 19000 metric tons of long grain
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Blue Bonnet variety which constitutes about 3.2 per cent of total 
Australian rice production.
In Western Australia a small area had been planted to rice on 
an experimental basis even before the Second World War. But rice 
growing on a commercial scale was developed only in the early 1970s on 
some of the area irrigated by the Ord River Scheme. (Further discussion 
on this scheme will be found in Chapter 6). It was reported that in 
1978 Western Australia produced 1700 tons of long grain rice, but the 
Western Australian rice industry is still in its infancy.
In the Northern Territory, there have been repeated attempts 
to grow rice successfully on an extensive scale in the Daly River Area 
in the north east of the Arnhem Land peninsula in the tropics. Thus in 
the years around 1959 an organisation known as Territory Rice Ltd had 
tried with Federal Government assistance to open the way for large-scale 
capital-intensive development. Humpty Doo, near Darwin, was the centre 
of its activities. This was a notable financial failure, which is often 
cited as an example of the difficulties of developing the sparsely 
settled north of Australia. The rice crop failed in most seasons owing 
to depredations of enormous flocks of migratory birds, which did not so 
much eat the crops as flatten them as they landed in their millions in 
these wet lands, which are their habitual rest points on their way to the 
northern hemisphere. All efforts to drive them to other areas failed. 
Disease and other pests also attacked the paddy. Success in some years 
was not enough to offset losses in poor seasons. Thus large-scale 
production has not yet developed on a continuous basis. (Further
comment on this scheme will be found in Chapter 6).
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3.1.3 Farming Systems and Cultural Practices
New South Wales and Queensland are the two states which 
produce almost all Australian rice. All New South Wales rice is 
produced from three main producing areas in the Murrumbidgee Irrigation 
Area (MIA) and its associated irrigated districts'; the Coleambally 
Irrigation Area (CIA); and the Murray Valley Irrigation Districts 
(MVID) .
Rice has enabled large farms in the MIA to be developed 
economically (Davidson 1969). In southwest New South Wales rice is 
grown on mixed irrigation farms. Farms vary in size from 200 to 400 
hectares in the MIA/CIA and the average size of farms is about 250 
hectares. Rice is rotated there with wheat, sorghum and pasture and 
integrated with fat lamb production. The cycle of rotation is three 
to four years between rice crops. But in the early 1970s many farmers 
in the Murrumbidgee scheme (MIA/CIA) started to grow Inga , a long 
grain variety of good quality but low yield which is less responsive 
to nitrogen than the short grains. Inga has since become the main 
crop so that pasture has been discarded or drastically modified within 
the rotation. It has become common practice to plant two or more rice 
crops on the same land in successive years. Another variety, mostly 
grown in the MIA/CIA, is medium grain Calrose (classified in Australia 
as short grain). Other minor varieties are Kulu and Baru of the long 
grain type.
Farms in the Murray Valley are of a larger size, varying from
1 Inga has constituted about 50 to 60 per cent of the rice production 
in the Murrumbidgee scheme (MIA/CIA) during recent years.
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200 to 800 hectares. Rice is rotated there with barley, soybean and 
pasture. Some of the farms which grow rice are orchard farms. In some 
districts rice is allowed to grow twice in six years. In the southern 
districts the cycle of rotation for rice depends on soil composition 
and salt. (Further discussion of the salination problem will be found 
in Chapter 6). In the Murray Valley, irrigation is given specifically 
for rice but water may be stolen for other crops and even pasture can 
benefit. The varieties mostly grown in the Murray Valley are Calrose 
and a short grain variety, Caloro.
All New South Wales rice is grown under irrigation and is 
of lowland variety which requires about six acre feet of water (7.4 
megalitres) per annum. Rice in New South Wales is an extensive water 
user crop and its profitability is high, partly because government 
charges for irrigation water are based on current costs only, without 
provision for meeting capital costs (Davidson 1969).
In Queensland, the main rice growing area is the Burdekin 
River Basin in Northern Queensland. This lies in the tropics south of 
Townsville. In addition a very small scale commercial production 
commenced recently at Mareeba on the Atherton Tableland, an inland area 
west of Cairns. In the Burdekin River Basin near Townsville rice is 
grown on sugar farms and competes with sugarcane for available land 
and water resources to some extent. Once it is established, however, 
the factors of production weight profitability strongly in favour of 
sugar.
Sugar is, like rice, a crop which operates under closely 
controlled area provision, under which farmers are assigned 'parcels' 
of land within their farms for cane growing. Such a farmer may
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however decide that the fixed costs of establishing cane on the parcel 
are too heavy an investment and so grow rice instead. At the same time 
variable costs of growing sugar in Queensland are low, as ratoon crops 
can be harvested indefinitely, and in practice are usually taken for 
eight to nine years. Thus Queensland farmers do not shift out of sugar 
into rice save after many seasons of very low cane prices.
In Northern New South Wales the two crops are more 
substitutable. Sugar is a less profitable crop there, it takes 18 
months to two years to come to maturity, compared to nine months in 
Queensland and yeilds only three ratoons. Thus New South Wales variable 
costs are proportionately higher than in Queensland and the period of 
investment choice more frequent.
The Burdekin environment allows rice to be double cropped 
both in summer and winter if irrigation facilities are available. The 
summer rice harvest has a higher potential yield than that of winter 
because of higher solar radiation during the dry season. But the tight 
sequential operation required by double cropping makes it risky and 
managerially difficult, thus double cropping is not widely practised by 
rice growers on the Burdekin.
Method of Sowing: In New South Wales only one rice crop is 
grown each year'. Sowing of rice normally takes place from late 
September to late October. Methods of sowing are:
(a) Combine Sowing: This is the method most commonly used in
the MIA in which a combine or disc drills into a prepared 
seed bed. The rice seed is sown up to three cm deep at the 
rate of 120 to 140 kg per hectare and the bays are then
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flushed. When the rice is five to ten cm tall permanent 
water is applied until harvest time.
(b) Sod seeding: This is an alternate method of combine sowing.
The seed is sown into an uncultivated legume pasture at the 
rate of 120 to 140 kg per hectare. After sowing, the pasture 
growth is controlled by further grazing (usually by lambs 
being fattened for meat) or by herbicide. Flushings of water 
are carried out as in the case of combine sowing. The 
advantages of sod sowing are: (i) the pasture can be
grazed right up till sowing; (ii) less fertilizer is 
required; (iii) no ploughing is necessary; and (iv) yields 
are good.
(c) Aerial Sowing: This is the main method of sowing in the
Murray Valley irrigation districts, where the season is 
shorter. The bays are flooded before sowing. Aircraft sow 
pre-germinated seeds into the water at the rate of 120 kg 
per hectare. The bays are kept flooded until harvest time.
The advantages over combine sowing are: (1) the rice matures
seven to ten days earlier than combine sown crops; (ii) less 
cultivation is needed to prepare a ridged or clodded seedbed; 
and (iii) it allows successful establishment on salty soils. 
However, the risk of lodged crops and pest problems are 
greater in an aerial sown crop. After permanent flooding, 
water management for all three methods is similar. Water is 
kept shallow in the early stage and then deepened to 10 to
15 cm until flowering is, complete.
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Pure Seed Scheme: The seed used for planting is not kept
from the grower's previous crop. The Rice Marketing Board is 
responsible for the distribution of seed each year and the cost of seed 
is deducted from the grower's return of the previous harvest. Seed 
growers are selected by the Board on various criteria: the freedom of 
their farms from weeds; their general farming efficiency and their 
proximity to seed storages. A Seed Inspection Committee operates in 
each district and inspects the seed crops several times during the 
season. The growers of seed receive a seed bonus from the Board for 
the extra effort expended on the crop.
3.1.4 Industry Organisation
In New South Wales the principal organisations controlling 
the rice industry consist of:
(a) The Rice Marketing Board.
(b) The Rice Growers' Co-operative Mills Ltd.
(c) The Rice Industry Co-ordination Committee 
and
(d) The Rice Growers' Association of Australia.
The New South Wales Rice Marketing Board was brought into 
being on November 1928 by a group of rice growers under the provision 
of the Marketing of Primary Products Act 1927. The Board was the first 
to function under this Act and was given monopoly power to prevent 
people buying and selling rice within the state except through the Board. 
Its main functions and responsibilities include receival, storage and 
sale of paddy rice and the distribution of net proceeds to growers. The
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Marketing Board deducts from growers1 proceeds a pro rata levy to 
provide for capital expenditure on storage sheds. Equity certificates 
are issued for the amount deducted and are redeemable on cessation of 
rice growing. The total amount contributed by each grower is regulated 
by a ceiling, which theoretically is the cost of storage provided for 
his crop.
In 1951, because returns received from private millers 
were unsatisfactory, the Rice Growers' Co-operative Mills Limited was 
formed as an almost wholly-owned farmer organization and at present 
about 99 per cent of its members are rice growers. Since the 1960s 
it has gained a monopoly position. It buys paddy from the Board and 
then mills, packs and sells it on domestic and overseas markets. The 
Co-operative deducts agreed milling costs and milling profits (which 
are distributed to rice grower share holders on a production basis 
since all rice is delivered to the mill) and pays the net proceeds to 
the Rice Marketing Board.
Methods of Payment to Growers: The Rice Marketing Board, 
after deducting its operating expenses from the sale proceeds, which 
it receives from the Co-operative, distributes the balance to growers 
through a system which provides that each grower receives the same 
rate of payment for paddy of the same quality irrespective of the 
market on which it is sold. All growers receive a base return per 
ton of paddy delivered, plus premium payments for certain high quality 
varieties to make up for their lower yields and higher production costs.
The first advance payment, which represents about half of
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the estimated return, is made about two weeks after delivery. The 
Reserve Bank of Australia provides the Board with overdraft funds for 
advances to growers and for operating expenses. The Board's receipts 
from the Rice Growers' Co-operative Mills Limited are credited to a 
separate account at the Reserve Bank. It enjoys full set-off for 
interest purposes of its credit and debit accounts at the Reserve Bank 
of Australia. Total payment to rice growers by the Board is effected 
over five to seven instalments and is completed in a period ranging from 
15 to 20 months from the end of the harvest.
The Rice Growers' Association of Australia is a voluntary 
association of which over 80 per cent of the rice growers in New South 
Wales are members. The main responsibility of the Association is for 
the interest of individual growers at the farm level. It presents 
growers and industry cases to the relevant state and Federal authorities.
The Rice Industry Co-ordination Committee is comprised of 
these three organizations, with each organization having five delegates 
on the Committee. The Committee is responsible for the co-ordination 
of each organization's activities in the interest of the whole industry. 
Matters of overall industry policy such as the production level, 
varietal proportion and economic affairs are decided by the Committee.
In Queensland, the lower Burdekin Rice Marketing Board was 
established under state legislation in 1971 and its functions are 
similar to those of the Rice Marketing Board of New South Wales.
Production Control and Water Distribution; In New South 
Wales the extent of the rice industry is controlled through a system
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of annually determined limits operating both at industry and individual 
grower levels. Each year the total rice area is determined by the Rice 
Industry Co-ordination Committee and the State Water Resource Commission 
(formerly the Water Conservation and Irrigation Commission) on the basis 
of market outlook, the industry handling and marketing facilities and 
the availability of water. The Water Resource Commission controls the 
area of rice to be grown on each farm by issuing a permit to grow rice 
for each farm, without which growers are unable to obtain irrigation 
water for the growing of the crop. Apart from this, the other important 
limiting factors are: (i) rice crops are not permitted to be grown
where they use more than nine acre feet of water per annum; and (ii) 
rice is not permitted to be grown in areas where the water table is above 
a critical level.
There are two distinct water regulatory systems for the 
Murrumbidgee scheme (MIA/CIA) and the Murray Valley (MVID). In the 
MIA/CIA, the Water Resources Committee agrees at the beginning of the 
season to provide participating farmers with sufficient water to 
irrigate an agreed area of rice land. The resources of the scheme are 
adequate for a consistent supply of water to be made available year by 
year.
By contrast, the Water Resource Commission in the MVID agrees 
to provide a certain minimum of water to participating farmers, with 
the possibility that if the season proves to be a good one, and the Hume 
dam has water to spare, more water will be provided. Usually only about 
60 to 70 per cent of approved hectares can be assured of water. Farmers
in the MVID thus have to decide for themselves how much rice to plant.
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The growers can anticipate extra allocations in a good season and 
spread the available water on as many hectares as they like, provided 
it does not exceed the maximum approved hectarage if they are willing 
to take the risk. It will be remembered (Page 40) that farms in the 
MVID are generally about twice as large as those of the MIA/CIA.
The current maximum permitted acreage in all three areas 
is about 65 hectares (160 acres). Thus in the Murrumbidgee scheme 
(MIA/CIA) about one fourth of the farm (the average size of farms is 
about 250 hectares) is planted with rice, whereas in the Murray 
Valley only about one eighth of the farm is devoted to rice and farm 
incomes are generally higher. Both these factors (higher incomes and 
a lower share from rice) give Murray Valley farmers greater risk 
bearing capacity in rice growing. This capacity together with the 
different regulations governing farmers' water supplies, makes output 
in the Murray Valley far more responsive to price changes and 
availability of water supply than the Murrumbidgee scheme. Thus the 
sown area in MVID shows greater variation than MIA/CIA, although all 
three areas had increasing trends in sown acreage. This can be seen 
particularly during the recent two years (Table 3.2).
Between 1977-78 and 1978-79 sowings in the Murray Valley 
Irrigation District increased by 41 per cent, although the maximum 
approved hectarage has increased by only 3000 hectares. It is these 
extra Murray Valley lands that account for the bulk of present 
variability in Australian rice production.
Sanctions on the over-use of water are strict. Each year 
when the crops are showing up well through their permanent water, the
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TABLE 3.2
APPROVED AND SOWN AREA IN 
NEW SOUTH WALES STATE
Year
Area in
Approved
hectares
Sown % Sown
1977-78
MIA 38567 36662 95.1
CIA 22624 22082 97.6
MVID 55604 29844 53.7
Total 116795 88588 75.9
1978-79
MIA 42224 39503 93.6
CIA 22751 22332 98.2
MVID 58848 42125 71.6
Total 123823 103960 84.0
Source: J.P. Tagliabue 'The Outlook of Rice1 presented to the 
National Agricultural Outlook Conference, unpublished 
Canberra 1979.
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Water Resource Commission has the whole of the area aerially photographed 
and the area of rice growing in each farm is measured from these 
photographs. If a grower is shown to have exceeded his approved area plus 
a tolerance limit of 5 per cent, he must destroy the crop in excess of his 
allocation. If for any reason, it is not possible to destroy the over­
planting, he must bear a reduction in his approved area the following 
year of twice the amount of the over-planting.
Entry to the Rice Industry (New South Wales): Land in the New 
South Wales irrigation areas was originally assigned to pioneer farmers 
by ballot and the fortunate winners established the first farms. Titles 
granted were freehold, so that present day entrants into the industry 
can buy on the open market, and obtain an irrigated mixed farm with the 
ability to grow rice. There is no restriction on the purchase of farms, 
apart from requirements within the Irrigation Area limiting the number 
of titles to be held by one person and prohibiting corporate landowner- 
ship .
Entry to the paddy rice processing fields is difficult. The 
Co-operative Mills Limited is now firmly established as the monopoly 
miller. However, secondary processing of milled rice sold by the 
Co-operative Mills Limited is carried out in the field of breakfast, 
snack and convenience foods by a few major firms.
3.2 Productivity and the Growth of the Australian Rice 
Industry (New South Wales)
In 1943 the Australian rice industry reached a record war 
level of 16 thousand hectares and 76 thousand tons of production. After 
the Second World War both the acreage and production fell back and the
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record war level of acreage was recovered only in 1955-56 (Appendix H). 
The recovery was due to gradual rising domestic and export demand.
It was only from the mid-1950s that the rice industry 
expanded substantially and particularly greatly in the 1970s (Appendix I).
At present New South Wales rice production still constitutes 
about 97 per cent of the total Australian rice output (Appendix Table I). 
Thus the growth of the New South Wales rice industry could fairly 
represent the growth of the Australian rice industry. During 1954-59 
the average yield was about 5.5 tons per hectare and the average output 
about 100 thousand tons. Increased farming efficiency and modern 
technology raised the average yield to 7.1 tons per hectare in the late 
1960s, so that the average output expanded to 205 thousand tons. In 
recent years (1974-79), although the average output rose to 472 thousand 
tons, the average yield had declined to 5.6 tons per hectare. The 
years between 1964-65 and 1973-74 are the best ten years for the yield, 
but the average yield of the first five years is better than that of 
the second five years (Table 3.3).
From the mid-1950s to the late 1960s increased plantings and 
increases in productivity both played an equal role in the growth of 
Australian rice output. Increase in productivity accounted for 42 per 
cent of the increase in output which was about 105 thousand tons and 
the rest was attributable to increases in area (Table 3.4).
During the 1960s it was claimed that Australia had the 
highest yield of all major rice growing countries in the world (Table
3.5) .
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TABLE 3.3
NEW SOUTH WALES RICE PRODUCTION, AREA, YIELD 
AND LONG GRAIN PROPORTION
Average
Period
of Area
(000) ha:
Production 
(000) tons
Yield 
kg per ha:
Long Grain 
proportion in 
total production
1954-55 to 1958-59 18.12 100.35 5538 nil
1959-60 to 1963-64 21.02 130.94 6229 nil
1964-65 to 1968-69 29.06 205.06 7056 3.8
1969-70 to 1973-74 43.6 293.16 6724 27.5
1974-75 to 1978-79 84.5 472.04 5586 40.7
Sources: Rice Marketing Board of New South Wales;
BAE Rice Situation and Outlook , various issues.
TABLE 3.4
ALLOCATION OF INCREASE IN OUTPUT BETWEEN AREA AND PRODUCTIVITY
FROM 1954-59 to 1964-69
Average of Area Production Yield
Period A Y Y
A
(000) ha : (000) tons kg per ha:
1954-59 18.12 100.35 5538
1964-69 29.06 205.06 7056
Change +10.94 +104.71 +1518
Thousand tons Per cent
Increase in output attributable to area 60.6 58
Increase in output attributable to
productivity 44.1 42
Total increase in Output 104.7 100
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TABLE 3.5
YIELD OF RICE (PADDY) IN CERTAIN PRODUCING COUNTRIES:
100 kg per hectare
Producing Countries Av:
1961-65
Av:
1966-70
Australia 61.7 70.1
Japan 50.2 55.5
USA 43.7 49.6
Italy 50.8 47.6
France 39.2 40.5
Argentina 35.4 38.2
Burma 16.4 16.4
Thailand 17.6 18.6
Pakistan 14.2 17.2
UAR 53.1 50.8
Source: FAO Production Yearbook, various issues.
If Australia had been able to maintain the yield it achieved 
in the 1960s on its increased areas, average output in the late 1970s 
would have been about 600 thousand tons, which is a 147 per cent increase 
over its average output of the late 1960s. But because of the decline 
in yield to 5.6 tons per hectare, the average output increased only to
about 470 thousand tons (Table 3.6).
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TABLE 3.6
ALLOCATION OF INCREASE IN OUTPUT BETWEEN AREA AND PRODUCTIVITY
FROM 1964-69 to 1974-79
Average of 
Period
Area
A
(000) ha:
Production
Y
(000) tons
Yield
Y
A
kg per ha:
1964-69 29.06 205.06 7056
1974-79 84.50 472.04 5586
Change +55.44 +266.98 -1470
Thousand tons Per cent
Increase in output attributable to area +391.17 +146.5
Decrease in output attributable to yield -124.19 - 46.5
Total increase in output 266.98 100
Looking at the longer-term growth of the New South Wales rice 
industry from the mid-1950s up to the present, it can be seen that 
yields at the beginning and end of the period are almost unchanged. The 
growth in output is almost in line with increased plantings (Table 3.7).
There seem to be two main factors explaining these trends.
In the 1970s the increase in yield of the mid-1960s was offset by:
(i) a higher proportion of lower yielding long grain varieties in total 
production; and (ii) an extension of area to land of lower quality 
and a reduction in the quality of the existing area due to the
increasing salinity content in the soil.
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TABLE 3.7
ALLOCATION OF THE INCREASE IN OUTPUT
FROM 1954-59 to
BETWEEN AREA AND
1974-79
PRODUCTIVITY
Average of Area Production Yield
Period A Y Y
(000) ha: (000) ton A
kg per ha
1954-59 18.12 100.35 5538
1974-79 84.50 472.04 5586
Change +66.38 +371.69 + 48
Thousand tons Per cent
Increase in output attributable to area 367.76 99
Increase in output attributable to yield 3.93 1
Total increase in output 371.69 100
There are only very scanty data on the distribution of areas
sown between short grain and long grain varieties in New South Wales.
Figures are, however, given for the 1978-79 season of production and
average yields of the two types, from which area figures can be calculated 
(Table 3.8).
If the total New South Wales area of 103989 hectares in 1978-79 
had been sown to short grain varieties with average yields of 6.05 tons 
per hectare, output would have been 629000 tons rather than the 582000 
recorded. This 47000 tons difference, roughly 8 per cent of the potential 
crop, can be attributed to the use of lower yielding long grain varieties.
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TABLE 3.8
ESTIMATED NEW SOUTH WALES PLANTING TO SHORT AND LONG GRAIN RICE
1978-79
MIA/CIA MVIA Total
Short grain:
Output tons 152800 245000 397800
Yield tons/ha 6.5 5.8 6.05
Area (23508) (42241) (65749)
Long grain:
Output tons 184400 - 184400
Yield tons/ha 4.8 -
Area (38138) (38138)
Total:
Output tons 337200 245000 582200
Area, calculable (61646) (42241) (103887)
Area, recorded 103989
Note: Bracketed figures are the author's calculations.
Source: Derived from Tagliabue, 1979.
During recent years (1972-73 to 1978-79) sowings in the MIA
increased from 17 thousand hectares to 40 thousand hectares whereas
sowings in the CIA. increased from nine thousand to 22 thousand hectares
(Appendix J). The greatest expansion took place in the MVID, where
sowings tripled from 14 thousand hectares to 42 thousand hectares. The
average yield in the MVID is lower than that of the CIA and MIA. Calrose
57
which is grown in all three areas yields about 5.8 tons in the MVID 
compared to 6.5 tons in the other two areas.
In the MIA the proportion of long grain rice in total 
production rose from 44 per cent in 1972-73 to 78 per cent in 1975-76.
But the proportion of long grain fell back to 55 per cent in 1978-79 
owing to changes in the Marketing Board's varietal policy. (Further 
discussion on the varietal policy will be found in the next section).
In the CIA the proportion of long grain (Inga) rice in total 
production rose from 61 per cent in 1972-73 to 83 in 1975-76, but fell 
back to 54 per cent in 1978-79. Growers in the MVID have become entirely 
devoted to short grain varieties during recent years.
Varietal Policy: The increase in production of long grain 
rice originated in New South Wales from the early 1960s. To encourage the 
growing of long grain varieties, the New South Wales Marketing Board has 
paid premium prices for Kulu since 1970 and for the new varieties of Baru, 
Inga and YR 13.89.11 since 1972. To make up for their low yields, 
premiums are paid for the better quality lower yielding varieties under 
a scheme approved by the Minister. This scheme attempts to equalise the 
net returns per hectare from several varieties using Calrose as the 
base. Up till the 1977-78 crop, premiums were calculated using an 
average of several seasons in respect of farm costs and yields and 
although returns to farmers were flexible they were kept within fixed 
parameters. Under this method of calculation growers in MIA/CIA were 
particularly attracted to growing Inga as they were assured of a known 
premium including an incentive to cover the risk involved. In 1977-78 
the proportion of long grain (Inga) was 46 per cent (Appendix J). The
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Board has recently considered that the optimum production mix of long 
grain to short grain would be 40:60 as fetching the highest returns 
from the marketing of the crop. In 1979 the Board altered premium 
calculations accordingly. At the same time the growers proposed to the 
Board that it should use their actual yields as a component in the 
calculation of premiums but were unable to persuade it to use actual 
costs. The Board continues to use an average of historic costs and to 
keep returns to farmers within fixed parameters. According to the new 
method of calculation, the Inga premium depends on the combined 
average yield of Calrose and Inga in the MIA/CIA and on actual Calrose 
export prices received by the Board and this leads to a reduction in 
the Inga premium. Thus in 1978-79 the proportion of long grain (Inga) 
grown fell back to 32 per cent of the New South Wales crop.
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CHAPTER 4
THE MARKETING OF AUSTRALIAN RICE
This chapter consists of two parts. In the first part 
the various aspects of the marketing of Australian rice are examined. 
The second part examines the growth of Australian rice exports using 
a market-share approach.
4.1.1 Internal Marketing
In the State of New South Wales, the Rice Marketing Board 
has monopoly power to acquire paddy from growers. The Board has been 
operating a two pool system for some years, but this was legalised by 
the New South Wales government only in 1970. Under the system every 
grower is allocated a base acreage and all paddy grown on this area is 
received into the No. 1 Pool. Growers who produce rice in areas in 
excess of their base acreage have to deliver paddy to the No. 2 Pool 
for sale on the export market, after the No. 1 Pool has been cleared. 
Sales from the No. 1 Pool are to the domestic market and for regular 
export markets. Within each pool, returns are equalised irrespective 
of whether the rice is sold on home or foreign markets and are based on 
variety and grain quality. The growers receive the same return for 
rice of a given quality from each pool but their returns differ between 
pools.
The returns from the No. 1 Pool are higher and more stable 
than those of the No.2 Pool (Table 4.1), since domestic prices are 
generally higher than export prices and export prices received from
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TABLE 4.1
AVERAGE PRICES PAID TO
(A$
PRODUCERS
per ton of
IN NEW SOUTH WALES
milled rice)
1961 to 1973
Harvest Year No. 1 Pool No. 2 Pool Weighted Av:
1961 81.1 nil 81.1
1962 83.7 nil 83.7
1963 84.0 nil 84.0
1964 84.0 nil 84.0
1965 87.2 nil 87.2
1966 88.5 nil 88.5
1967 95.6 76.4 94.3
1968 98.0 76.6 96.4
1969 92.2 32.3 88.3
1970 91.6 34.7 83.6
1971 67.8 nil 67.8
1972 85.9 nil 85.9
1973 144.8 nil 144.8
Note: Up till 1970, in converting average paddy prices to a milled
basis, the Board used a conversion ratio of 64 per cent for 
the whole crop, as the percentage of lower yielding long 
grain varieties in total New South Wales production was quite 
small. After 1970 it has adopted an approximate weighted 
average of 60 per cent, based on the assumptions that the 
milling ratio for long grain is 54 per cent and for short 
grain is 64 per cent and that the share of long grain in 
output is 40 per cent.
Recent Developments in the Rice Policy of Australia
CCP:„R1 75/3, FAO, Rome, October 1974.
Source:
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regular export markets are on the average more stable than those from 
irregular markets.
In the years 1967 and 1968 average prices received from the 
No. 2 Pool were about 80 per cent of the average prices received from 
the No. 1 Pool. But in the years 1969 and 1970 when world export 
prices began to fall, the average price received from the No. 2 Pool 
was only about 35 per cent of that of No. 1. But this large difference 
could not be explained only by differences between domestic prices and 
export prices.
The amounts received into the No. 2 Pool since it began 
operating were small. For the years beginning in 1967, 1968, 1969 and 
1970, they were 14000, 16000, 17000 and 11000 tons respectively. Since 
volumes received by the No. 1 Pool were very much larger, the price 
differential affected the average returns to producers from the two 
pools only marginally. But the fact that farmers in New South Wales 
grew rice in excess of their allocated acreage in the abovementioned 
years shows that, although there are acreage limitations, the farmers 
are responsive to the prices they received during the previous year.
As explained in Chapter 3 (Page 48) a large portion of this supply 
price response occurs in the Murray Valley Scheme.
The returns to growers in New South Wales reflect world 
price trends to a considerable degree as 80 to 90 per cent of the New 
South Wales crop is exported. During the years 1969 to 1972 when world 
export prices fell, so also did the average unit prices of Australian 
rice exports and returns to New South Wales growers (Table 4.2). In the 
1971-72 season the return to New South Wales growers was only $A68 per
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ton of milled rice which was the lowest recorded since 1961-62. After 
this date world export prices and the average export value of Australian 
rice began to rise and reached a record in 1974, so that returns to 
New South Wales growers also increased. But after 1974, although world 
export prices and average unit prices of Australian rice exports fell, 
the average returns to New South Wales growers continued to rise. This 
was mainly due to the rise in the volume of exports by 77 per cent over 
the next three years (Appendix K) which not only brought high overall 
returns but also permitted the spread of its overhead costs. In 
addition, farm returns were maintained by the very high domestic prices 
during recent years (Table 4.2).
The growers in Queensland received much higher and more 
stable rising returns than growers in New South Wales (Table 4.2). This 
is partly due to the fact that Queensland rice is of a long grain variety 
which fetches higher prices but mainly because almost all of the crop is 
sold on domestic markets where prices are kept in line with domestic 
inflation. From Table 4.2 it can be seen that during some years returns 
per ton to growers in Queensland are even higher than the average unit 
value of Australian exports.
4.1.2 Domestic Consumption and Exports
The Australian rice industry is dominated by the various New 
South Wales state organisations, so that the Queensland Marketing Board 
pricing and marketing policies are kept in line with those of the New 
South Wales Marketing Board. It thus has vertical integration enabling 
the industry to wield a strong monopoly power. In this the Australian 
rice industry keeps in line with normal commercial practice with no
intervention from the government.
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TABLE 4.2
COMPARISON OF 
RETURNS
AVERAGE EXPORT VALUE OF AUSTRALIAN RICE AND AVERAGE 
TO GROWERS IN NEW SOUTH WALES AND QUEENSLAND
(A$ per ton of milled rice)
Year Average Export 
Value (f.o.b.)
Average
Return
N.S.W.a
Average
Return^
Q'land*3
Average weighted 
domestic wholesale 
price
1961-62 114.2 81.1 - n. a.
1962-63 121.5 83.7 - n. a.
1963-64 130.1 84.0 - n. a.
1964-65 124.6 84.0 - n .a.
1965-66 126.8 87.2 - n. a.
1966-67 128.9 88.5 - n. a.
1967-68 141.3 94.3 - n. a.
1968-69 146.7 96.4 145.8 n. a.
1969-70 141.7 88.3 138.0 n.a.
1970-71 137.5 83.6 135.9 n. a.
1971-72 114.6 67.8 126.0 n.a.
1972-73 136.8 85.9 169.5 n.a.
1973-74 219.2 144.8 175.9 283.7
1974-75 249.1 155.7 210.3 322.7
1975-76 243.8 160.3 237.7 450.8
1976-77 224.4 166.1 224.9 493.7
1977-78 230.8 184.9 268.5 516.8
Note: a New South Wales: Excludes bonus payments, both cash payment
and debenture issue. New South Wales Milling conversion 
ratio as in Table 4.1.
b Queensland: Average returns for long grain, excluding bonus 
payment starting from 1971-72. A milling conversion ratio 
of 54 per cent is used by the Queensland Board, as almost 
all rice is long grain.
Source: Bureau of Agricultural Economics Rice Situation and Outlook,
various issues.
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Complete information on domestic wholesale prices and the 
volume of domestic sales is not available.^ Foreign trade data are 
published by the Commonwealth Statistician. Even with export data, 
export prices for the different varieties are not disclosed, although 
export prices in the London market are published from time to time.
The calculations of domestic consumption from 1950-55 to 
1977-78 given here have been calculated by the author from available 
production, export and stock data. Rice imports into Australia are 
negligible on account of import policy and the organised domestic market­
ing system.
Rice is not a staple food for Australians and plays only a 
marginal role in the diet. In 1950-51 domestic consumption was about 
1700 tons and accounted for about 36 per cent of the total production. 
Domestic consumption (Appendix K) on the whole shows a rising trend. 
Variation around the trend line in the 1950s is probably mainly due to 
stock changes and variations in the demand of secondary processing 
firms for breakfast, snack and convenience foods.
By the 1960s average domestic consumption had risen to about 
30000 tons a year and these are the years for which stock data are 
available. No stock data are available for recent years, thus accurate 
estimates for domestic consumption of each year is difficult to make 
from 1972-73 to 1977-78. It was reported by the New South Wales 
Marketing Board that there were no significant carry-over stocks left 
at the end of the marketing season 1977-78 (Tagliabue 1979). The
The Australian Bureau of Statistics publishes Apparent consumption 
of Foodstuff and Nutrients in Australia, but data are incomplete.
1
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average domestic consumption for all purposes in these years (including 
manufacturing use and seed) appears to the author to be roughly 32000 
tons. But my estimates for recent years are below those made by the 
Australian Bureau of Agricultural Economics.^ The Bureau does not 
explain the basis of its estimates.
As the growth of domestic consumption lagged behind the 
growth of production, domestic consumption declined to about 14-15 
per cent of total production in the 1970s. During the period 1950-51 to 
1977-78, rice production (milled equivalent) increased by 7.4 per cent 
annually whereas domestic consumption apparently increased by about 2.6 
per cent per annum, according to the author's estimates.
4.1.3 Level of Protection
For Australia, rice can be classified as an export product, 
although a small share of output is sold domestically. For an export 
product the domestic price under competitive conditions among both buyers 
and sellers should in theory approximate to the return from exports. At 
any price above the export price supplies would be withdrawn from the 
export market to the domestic market until the returns from both markets 
were more or less the same, irrespective of any barrier to imports.
The Australian rice industry, however, has an organised 
domestic marketing system which enables the Board to increase domestic 
prices up to import supply prices including the price effect of any 
barriers to import. The early history of strong protection for the 
industry has been discussed in Chapter 3. Briefly, since 1908 customs
1 The domestic consumption estimates given by BAE in various issues 
of Rice. Situation and Outlook are 26300, 44000, and 50000 milled 
tons for the years 1963-64, 1974-75 and 1976-77 respectively.
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duties were imposed on imported rice into Australia and primage since 
January 1930. Initially tariff protection was prohibitive but it has 
gradually run down in real terms until in 1976-77 when it was 
abolished as a concession to GATT. Rates were as in Tables 4.3 (a) 
and (b).
Rice imports into Australia were negligible up to 1975 on 
account of import policy and the organised domestic marketing system 
and they still supply only a very small share of the market. In the 
years 1976-77 and 1977-78 rice imports rose to 1915 and 1991 tons 
(provisional). This latter figure is probably less than 6 per cent of 
total consumption. Most of the imported rice came from the United 
States and went to Queensland State, for Australian rice imports rose 
when the production of Queensland State fell. Moreover Queensland 
authorities do not want the powerful New South Wales Board to get too 
strong a hold in the Queensland market and so prefer to fill short­
term needs by imports so as to preserve the market for Queensland 
growers the following season/
On the whole the New South Wales Marketing Board and the Queens­
land Board are able to raise domestic wholesale prices above export 
price level. A survey carried out by the Bureau of Agricultural 
Economics in the late 1950s showed that rice would not increase the 
profit of farms on the Murrumbidgee if rice production were not
1 Personal communication with Mr. J.B. Sharpe, Rice Section, 
Department of Primary Industry, Canberra.
TABLE 4.3 (a)
CUSTOMS DUTIES ON IMPORTED RICE INTO AUSTRALIA 1908 TO 1976-77
(A$ per ton of milled rice)
1908-21 1921-27 1927-30 1930-47 1947-65 1965-66 1966-72 1972-73 1973-77
General Rates 13.2 6.6 13.2 27.56 27.56 27.56 27.56 28.0 21.0
Preferential
Rates3 - 20.77 20.66 21.06 21.0 10.0
Source: Commonwealth Customs Office
PERCENTAGE OF
TABLE 4.3 (b)
PRIMAGE ON IMPORTED RICE
1930 to 1976-77
IN AUSTRALIA
Jan 1930-Nov 1930 Nov 1930-31 1931 - 33 1933 - 1977
General Rates 2.5 8 10 10
Preferential Rates " 5
a Preferential rates were for imports from British Commonwealth countries, a group which diminished 
rapidly from the 1950s onwards.
CTi
Source: Commonwealth Customs Office
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subsidised with a home support price.
During recent years domestic prices have been raised in line 
with domestic inflation so that they more than doubled between 1973-74 
and 1977-78. Although the domestic market is small, higher prices 
obtained from it have marginally improved returns to the Australian 
rice industry.
In measuring the level of protection received by the 
Australian rice industry, it must be stated that the estimates are 
very approximate. They do, however, serve to show the magnitude of 
protection that the industry has received. In estimating the protection 
level, the ratio of total actual returns to total sales valued at 
export parity has been used, expressed as percentages.
Total Actual Return3
Total Sale Values at Export Parity X
According to the author's estimates by the late 1970s the level 
of protection received by the Australian rice industry as a percentage 
of the free market price had more than doubled compared to the early 
1970s (Table 4.4) . Davidson had also calculated the level of protection 
of Australian rice farming from 1956 to 1966. His estimates for the 
level of protection of Australian rice fanning as a percentage of the 
free market price for three years ended June 1956, June 1963 and June 
1966 were 104, 101 and 111 respectively (1969, Table 30). Between 1966
1 Bureau of Agricultural Economics, Riverina Continuous Farm Study: 
First Annual Report 1957-58.
a Assumes that produce consumed in Australia is sold at average 
domestic wholesale prices and that exported produce is sold at 
average export parity price.
TABLE 4.4
LEVEL OF PROTECTION OF AUSTRALIAN RICE INDUSTRY, 1973-74 to 1977-78
Marketing
Season
Domestic Consumption Domestic Wholesale prices AverageWeighted
Domestic
prices
Export Total
Sale
Total
Actual
Weighted
Average
Total
Sale
Index of 
level of
Short Grain
(000)
Long Grain
tons
Short Grain
A$ per ton of
Long Grain
milled rice
Volume 
(000) tons
Average
Export
price
A$ per ton
Volume
(000)
Returns
A$
of
Domestic 
price and 
Export 
price
at
Export
Price
Protection
Col. (1) Col. (2) (3) (4) (5) (6) (7) (8) (9) (10)
8 7
I °r 9
1973-74 21.1 10.9 281 289 283.7 130.7 219.2 162.7 37728 231.9 35664 106
1974-75 23.4 8.6 320 330 322.7 172.5 249.1 204.5 53296 260.6 50941 105
1975-76 19.2 12.8 442 464 450.8 215.0 243.8 247.0 66842 270.6 60219 111
1976-77 18.6 13.4 482 510 493.7 252.4 224.4 284.4 72438 254.7 63819 114
1977-78 20.5 11.5 506 536 516.8 306.2 230.8 338.2 87208 257.9 78056 112
Note: It is assumed that the proportion of short grain and long grain in domestic consumption is in proportion to its share 
in total production on a milled basis. If BAE estimates of consumption data are taken, the level of protection would 
be even higher.
Columns 1, 6, 7, 9 and 10 are the author's estimates.
Sources: Appendix K; Bureau of Agricultural Economics, Rice Situation and Outlook, various issues.
cn
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and 1974, the index of the level of protection dropped from 111 to 
106 as production for export increased both absolutely and 
proportionately, so that the high home support prices had to be 
spread over a greater volume.
4.2 Australian Rice Exports
Introduction
1930, a year of bumper crops, left supplies of more than 
9000 tons of milled rice on the Board's hands after meeting domestic 
demand and the surplus was successfully exported to New Zealand, the 
Pacific Islands and a trial shipment to Canada. In 1931-32 a regular 
export to the United Kingdom was developed under the Ottowa trade 
agreement. When the Second World War broke out in 1939 the Australian 
rice industry, besides supplying the home market, had developed 
export markets in the Pacific Islands, New Zealand and the United 
Kingdom.
By 1976 Australia ranked seventh amongst rice exporters 
of the world. It accounts however, for only 3 to 4 per cent of world 
indigenous exports so that it is an international price taker and 
its unit export values reflect movement in international prices.
Australian rice exports rose more than tenfold from 29000 
tons in 1950-51 to 30600 tons in 1977-78. The average annual rate of 
growth of exports, comparing the early year with the later, was 9 per 
cent. In the 1970s long grain varieties constituted about 40 per cent
of total Australian rice exports.
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The selling of rice both on the domestic and overseas 
market is on a commercial basis. The government does not intervene 
although it may assist in facilitating contacts between Australian 
sellers and overseas buyers, for example through the trade 
commissioners attached to Australian embassies. No special concessions 
or monetary assistance are given to the industry by the government. 
However, the industry can benefit from certain general incentives given 
to primary industries and exports, for instance, the availability to 
exporters of insurance by a statutory body against risk of non-payment 
not normally covered by commercial insurance, as well as rebates on 
both payroll and income taxes. Small concessional exports in the form 
of official gifts or donations of rice under the Australian foreign 
aid program have been made occasionally in recent years.
4.2.1 Recent Developments in the Export Trade
Up till 1967 Australian rice exports were concentrated 
mainly in its traditional markets. Ryukyu Island, Papua New Guinea,
UK and Pacific Islands accounted for 85 per cent of its total exports 
in 1967 (Appendix L and M) . The industry was then faced with the 
prospect of losing its traditional markets in the United Kingdom after 
its entry in the EEC and the RyukyiIsland after its reversion to 
Japan, which from 1969 had become an exporter of rice. Since this 
time the Australian rice industry has tried to diversify its export 
outlets and increase its share in some markets.
Exports to Ryukyu Island ceased completely in 1972. The 
accession of UK to the EEC in 1970 brought Australian exports into 
competition with Italian exports. The share of the UK in the
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Australian export of rice fell from 15 per cent in 1973 to 2 per cent 
in 1976-77. But Australia is trying to restore her exports to UK by 
developing the market for Australian long grain rice in that country 
as the EEC produces only short grain rice.
In the early 1970s, in order to diversify its exports and 
increase its share in some markets, the New South Wales rice industry 
set up par boiled rice plants. Singapore, as an entrepot centre, is 
the main market for Australian par boiled rice and in 1974-75 it 
purchased about 13000 tons of par boiled rice mainly for re-export. 
During recent years exports to South Africa have consisted mainly of 
par boiled long grain rice.
With the increase in production of long grain varieties 
after 1970, Australia has been able to increase its exports to Hong 
Kong, which is a specialised long grain market. Hong Kong's share of 
Australia's total exports therefore rose from 8.9 per cent in 1970 
to 20 per cent in 1977-78 (Appendix M).
Exports to Fiji and Papua New Guinea showed a steady upward 
trend. Papua New Guinea (PNG) is the largest market for Australian 
rice, accounting for about 30 per cent of total Australian rice exports. 
Trade with PNG with which Australia has a close trade and aid relation­
ship as an ex-colonial administrator, is conducted partly on a 'gentle­
men's agreement' basis. The New South Wales rice industry undertakes 
to supply PNG with rice at a price determined on a comprehensive price 
index based on the average prices in major world markets. As PNG is 
the main importer of Australian rice, so also is Australia the main 
importer of PNG coffee, under special quota arrangements that induce
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roaster/manufacturers to give preference to PNG as a source.
The share of Indonesia in total Australian exports increased 
from 1.3 per cent in 1970 to about 23 per cent in 1975-76, following 
an agreement concluded at the end of 1973 to supply Indonesia with 
50000 tons of rice from each of the harvests up to 1976-77.
4.2.2 Analysis of Australian Rice Export Growth
In analysing the growth of Australian rice exports a 
Constant Market Share Approach is used. According to this theory the 
growth in the volume of exports of a commodity can be attributed to 
three factors:
(a) Size of market effect. Total world export of that 
commodity may have increased and the country in question 
has maintained its share in the general growth.
(b) Distribution effect. The export of the particular 
country may be concentrated in regions in which demand
is growing relatively fast, compared to the world average.
(c) Competitive effect. The country may have been able to 
compete effectively with other sources of supply in the 
same market.
At the heart of the method is the assumption that a country's 
share in the world market normally remains unchanged over time unless 
it is competitive. The difference between the export growth implied by 
this constant share norm and the actual export performance is 
attributed to a residual effect, comprising among other things, of
elements of competitiveness.
74
The distribution effect is that portion of sales gain or 
loss caused not by changes in market shares but rather by shifts in the 
relative importance of the designated markets in the total market.
The competitive factor is defined as the export gain or 
loss of the country which can be attributed to competitive changes in 
given markets as reflected in its market shares (Rigaux 1971). Such 
an effect is zero if its shares remain constant or if rises in its 
shares of some markets exactly offset declines in its shares of others. 
The size of market effect can enhance or offset changes associated with 
the other two effects.
Attempts at empirical analysis utilising this approach include 
the work of Ginsburg (1969) Rigaux (1971) and Sprott (1972).
Theory and Measurement: Learner and Stern (1972, Chapter 7)
provide an elaborate description of the theory underlying this 
analytical technique. Assuming that the supply of a commodity is 
confined to two competing sources, say from country i and the rest of 
the world, j, demand for exports in a given market from the competing 
sources can be expressed as follows:
qi
qj
( *i.)pi ...4.1
where qi and qj represent the volume of exports of a given commodity 
from two competing sources of supply and pi and pj are their respective
prices. Equation 4.1 is the basic form of the elasticity of 
substitution and may be altered by multiplying by pi/^_. to obtain:
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pi qi pi
X f
pi 
( ~
pj qj pj Pj
The equation 4.2 implies 
pi qi
pi qi + pj qj
-1P3 qj
( 1 + ------ )
pi + qi
9
Pi
Pj ... 4.3
The above equation indicates that country's share of the
market will remain constant except as ^ varies. This is the basis
Pj
of the constant share norm, which suggests that the difference between 
export growth implied by the constant share norm and actual export 
growth may be attributed to changes in relative prices, defined as the 
effect of competitiveness. When a country fails to maintain its share 
in world markets, the competitiveness effect will be negative and will 
indicate that the prices of the country in question are somewhat greater 
than those of its competitors for the identical product.
The following notation is used in the analysis of Australian 
rice export growth.
1 2QA , QA = Australian exports of rice in periods 1 and 2. 1
1 2QAj , QAj = Australian exports of rice to country j in periods 
1 and 2.
r = percentage increase in total world exports of rice
during periods 1 and 2.
rj = percentage increase in world exports of rice to country
j during periods 1 and 2.
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Constant share norm provides the following identity:
QA2 - QA1 = rQA1 + (QA2 - QA"*" - rQA1) ... 4.4
which can be aggregated as
QA2 - QA1 = Srj QA1 + Z (QA2 - QA1 - rj QA1) 1
j j * * *
= (rQA1) + Z (rj - r)QA1 + Z(QA2 -QA1 - rj QA1) 4.6
j j
Equation 4.6 representing the rise in Australian exports, can be 
segregated into three effects:
(a) The general rise in world export, rQA1
(b) The market distribution effect, Z (rj - r)QA1
j
2 1 1(c) The residual effect, Z(QA - QA - rjQA )
j
The market distribution term in equation 4.6 indicates the 
extent to which Australian exports are concentrated in markets with 
growth rates greater than the world average. If (rj) is greater than 
(r) the market distribution term would be positive which means that 
Australian exports are concentrated in markets which are growing 
relatively fast. A negative term would mean that Australia had 
concentrated its exports in a more stagnant region.
Following the export demand relationship in 4.1 which
postulates that export demand is a function of relative prices ^1/ .,
PD
then the residual term or competitiveness effect in equation 4.4 must 
be associated with changes in the relative prices. However, equation 
4.1 overlooks the possibility of other factors which could affect a
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country' s exports such as:
(a) differential rates of export price inflation;
(b) differential rates of improvement in the efficiency'
of marketing, such as aggressive sales tactics, better 
packaging etc or in the terms of financing the sale of 
the export good;
(c) different rates of quality improvement; and
(d) different changes in the various sellers1 ability to
fulfil export orders promptly.
These factors are meant to describe the demand side of a 
country's exports. Nevertheless, the residual term that is computed 
resulted from the interaction of both supply and demand forces, thus 
it would be essential to list some factors which may influence the 
country's export supply price vis-a-vis its competitors in world trade. 
These are:
(a) differential growth rates of available resources and the 
responsiveness of export supply to domestic supply of these 
resources;
(b) differential rates of productivity increases; and
(c) the extent to which the country has concentrated its exports 
on markets experiencing rapid growth rates.
Bearing in mind these reservations the interpretation of the residual
term warrants considerable caution.
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4.2.3 Results of the Analysis
In analysing the growth of Australian rice exports by the 
constant market share approach as outlined in the previous section the 
following results were observed (Table 4.5)..
During the period 1967 to 1976 the world growth rate (r) 
was found to be +0.31. However, during the same period Australian rice 
exports increased from 99.7 thousand tons to 215 thousand tons, a 
growth rate of +1.16 over the period. Out of the total gain of 115.3 
thousand tons, the size of market effect accounts for 30.9 thousand 
tons. The distribution effect is minus 12.6 thousand tons which shows 
that in 1967 some Australian rice exports were still concentrated in 
markets whose growth rates in the decade to 1976 were lower than 
average in the world rice trade for this period. On the other hand the 
analysis shows that the growth of Australian rice exports was strongly 
influenced by the competitive effect which accounted for 84 per cent of 
the total increase in exports. This large variation cannot be explained 
only by the price changes of Australian rice exports relatively to its 
competitors. During the period Australia has tried to improve its 
saleability by increasing production of long grain varieties and by 
setting up a par boiling plant to diversify her export outlets and to 
increase her share in established markets. Besides, as production is 
planned according to firm estimates of potential export orders, 
Australia's ability to fulfil orders promptly is unquestioned.
The analysis depends crucially on which years are taken for 
measurement. Different conclusions will emerge of the relative
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TABLE 4.5 (a)
CONSTANT MARKET SHARE ANALYSIS IN AUSTRALIAN RICE EXPORT, 1967-1976
(thousand tons)a
Market
World
1967
Total*3
1976
Australia
1967 1975-76 r j rjQAj1 rQAj1
(1) (2) (3) (4) 5=(2fl)-1 (6) (7)
Hong Kong 420.8 336.5 4.1 35.3 -0.20 - 0.82 1.27
Malaysia 393.6 234.0 1.5 nil -0.41 - 0.62 .47
Netherlands 60.0 248.6 1.4 nil +3.14 + 4.40 .43
New Zealand 3.6 5.8 2.3 4.4 +0.61 + 1.40 .71
Ryukyu Is. 144.0 nil 25.9 nil -1.0 -25.90 8.03
Papua New
Guinea 36.0 59.0 36.0 54.3 +0.64 +23.04 11.16
Singapore 256.2 225.7 2.7 6.8 -0.12 - 0.32 .84
UK 107.5 166.5 9.8 10.5 +0.55 + 5.39 3.04
Pacific Is. 25.1 45.5 12.9 20.5 +0.81 +10.45 4.00
Others 5570.9 7851.0 3.1 83.5 +0.41 + 1.27 .96
Total 7017.7
ZQt1
9192.0
ZOt2
99.7
EQAj1
215.0
v .2 Eqad
r= +0.31
Z r j=r
+18.29
ZrjQAj1
30.91
1 v .1rQA =SrQAj
Note: (a) Except Column 5, which shows percentage change over
period divided by 100.
(b) World figures include re-exports; secondary data.
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TABLE 4.5 (b)
COMPONENTS OF AUSTRALIAN RICE EXPORT GAINS 1967 to 1976
Actual Exports 
World: thousand tons
Australia: thousand tons
Australia Market share
1967
7017.7
99.7
1.4%
1976 or 1975-76 
9192 
215 
2.3%
Gain for Australia Thousand, Tons %
Total. Gains 115.3 100.0
(a) Size of market effect = rQA"^ = + 30.91 + 26.8
(b) Distribution effect = Z (rj-r) QA"^ =
3
- 12.62 - 10.9
(c) 2 1.1 Residual effect = Z(QA - QA -rjQA ) = +97.01 + 84.1
j
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importance of the various factors (market-effect, distribution effect 
and competitive effect) if another choice of time period is made. This 
is demonstrated in the following analysis, which takes 1969 as a base 
year, instead of 1967. It will be seen that, if the constant share 
analysis is applied to the period 1969 to 1976, the relative importance 
of the three factors in the growth of Australian rice exports is changed. 
The analysis is presented in Table 4.6.
During the period 1969 to 1976 the growth rate (r) 
was +0.34, but Australian rice exports rose from 123.4 thousand tons 
to 215 thousand tons with a growth rate of +0.74 over the period. The 
size of market effect is 42 thousand tons. The distribution effect, 
which had been negative in the 1967-76 analysis, has become plus 7.7 
thousand tons or 8 per cent of the total. This was because by 1969 
Australia had already succeeded in diversifying her export outlets and 
her exports have since become concentrated in markets whose growth rates 
are relatively faster than the average world growth rate. In particular, 
the importance of the competitive effect, which dominated the 1967-76 
analysis, is considerably reduced. It accounts for about 42 thousand 
tons or just under half of the increase of 92 thousand tons in Australian 
rice exports.
4.2.4 Limitations and Implication of the Market Share Approach
As has been mentioned earlier the interpretation of the 
competitive residual term is not a straight forward process as it is 
complicated by the nature of the general equilibrium system that lies 
behind it. Another problem faced by this approach is the arbitrary 
selection of a base period. There is the possibility of different
conclusions emerging on the relative importance of the various effects
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TABLE 4.6 (a)
CONSTANT MARKET SHARE ANALYSIS IN AUSTRALIAN RICE EXPORTS 1969-1976
(thousand tons)a
Markets
World
1969
[ Total
1976
Australia
1969 1975-76 rj .1riQAD rQAj
(1) (2) (3) (4) 5=(2+l)-l (6) (7)
Hong Kong 346. 9 336.5 7.8 35.3 -0.03 - 0.23 + 2.65
Netherlands 65. 9 248.6 .9 nil +2.77 + 2.49 0.31
New Zealand 3. 1 5.8 2.3 4.4 +0.87 + 2.00 0.78
Ryukyu Is. 90. 3 nil 15.5 nil -1.0 -15.5 5.27
Papua New
Guinea 38. 3 59.0 37.1 54.3 +0.54 +20.03 12.61
Singapore 237. 4 225.7 6.5 6.8 -0.05 - 0.33 2.21
UK 115. 0 166.5 9.3 10.1 +0.45 + 4.19 3.16
Pacific Is. 24. 9 45.5 12.8 20.5 +0.83 +10.62 4.35
Indonesia 604. 6 1301.2 19.5 50.2 +1.15 +22.43 6.63
Fiji 5. 7 11.7 .9 11.7 +1.05 + 0.95 0.31
Others 5305. 9 6771.5 10.8 21.6 +0.28 + 3.02 3.67
Total 6838.
EQt1
0 9172.0
V 2Eot
123.4
EOAj1
215.0
ZQAj2
r= 0.34
£ rj=r
+49.67
ErjQAj1
41.95
rQA =£ rQAj
Note: a Except Column 5, which shows percentage change over period
divided by 100.
b World figures include re-exports; secondary data.
83
TABLE 4.6 (b)
COMPONENTS OF AUSTRALIAN RICE EXPORT GAINS 1969 to 1976
Actual Exports 1969 1976 or 1975-76
World: thousand tons 6838 9172
Australia: thousand tons 123.4 215
Australia Market share 1.8% 2.3%
Gain for Australia Thousand tons
Total Gains 91.6 100
(a) Size of market effect = rQA = 41.95 45.8
(b) Distribution effect =£ (rj-r)QA^ =
j 7.72 8.42 1(c) Competitive effect = Jv (QA - QA rjQA1)= 41.93 45.8
j
84
depending on the chosen base period. Despite these reservations, 
constant market share analysis is a useful tool in analysing the 
extent to which the country in question is exporting to markets with 
relatively unfavoured or favoured growth rates. The analysis can be 
useful for policy makers in determining the preferred distribution 
of exports. The developing countries, in particular, may find the 
approach useful in searching for explanations, in terms of negative 
regional effects, for their complaints about the slow expansion of 
their export markets.
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CHAPTER 5
ANALYSIS OF THE RICE EXPORTS OF BURMA AND THAILAND
This chapter consists of three parts. In the first part 
attempts are made to examine the decline of Burma1s rice exports, using 
the market share approach. The second part analyses trends in Thai 
rice exports in a similar way. The rest of the chapter concentrates on 
the implication of Australia's export performance for these traditional 
rice exporters.
5.1.1 Export Performance of Burma and Thailand in the 
International Rice Trade
In the early 1960s Burma and Thailand were the largest 
exporters of rice in the world market. During the period of 1960 and 
1963 Burmese exports averaged about 1.6 million tons, which was 24 per 
cent of the world rice trade and Thai exports averaged about 1.4 million 
tons, which was 20 per cent of the world total. In 1964 Thailand's 
exports reached 1.8 million tons and surpassed Burma, which up to that 
time had been the world's largest rice exporter. In 1967 Thailand was 
overtaken by the United States as the largest rice exporter and again 
in 1973 by China, who at present competes with the United States for 
the first position. But on the whole throughout the period of study 
(1960-1976) Thailand's export performance was impressive compared to 
Burma. Thailand still held about 18 per cent of the world rice trade 
during the fiscal years 1975 and 1976, inspite of having significantly
diversified the general composition of its exports into other products.
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5.1.2 Burma1s Export Policy and Performance
The government is the sole legal exporter of rice in Burma.
The volume of recent exports in a given year depends on the excess of 
the quantity of paddy procured by the government over the requirements 
for domestic distribution through the rationing system. Since 1963 
the government or state sponsored agencies have been responsible for the 
distribution of rice for domestic consumption by persons other than the 
families of the rice farmers. In 1963 domestic trade was. nationalised 
and private trade in paddy was eliminated and the government became the 
sole legal purchaser of paddy, except for small direct sales by 
producers to consumers in the same township."*" Controls on domestic 
trade have been only once briefly relaxed since that time, when supplies 
were so short that the government permitted private traders to play a 
greater role. State sponsored cooperatives have recently been mainly 
responsible for retail distribution, handling around one million tons a 
year.
The Burmese rice export performance since the mid-1960s has 
been rather weak. Exports fell from an average of 1.6 million tons in 
1960-63 to 363000 tons, 566000 tons and 686000 tons in the calender 
years 1968, 1969 and 1970 respectively (See Table 5.1). According to 
the production statistics output remained around 8 million tons (paddy) 
from 1965 to 1972, except for the poor harvest of 6.6 million tons in 
1966-67. Although the rice harvest had not risen substantially by the 
end of the 1960s, there have been times when the government has had 
surplus stocks on its hands. This seems to have been for two main
1 The township is an administrative unit, similar to a shire and is 
not necessarily an urban area.
87
TABLE 5.1
BURMA: PADDY PRODUCTION, PROCUREMENT AND RICE
(thousand tons)
EXPORT
Paddy Production Paddy Procured by the bExport
State
Col. (1) Col. (2) Col. (3)
1960 6881 n.a. 1486
1961 6821 n.a. 1842
1962 6834 n.a. 1620
1963 7665 3456 1516
1964 7783 4883 1483
1965 8508 4078 1364
1966 8055 3292 1131
1967 6636 2039 542
1968 7769 2194 363
1969 8033 3052 566
1970 7985 3013 686
1971 8162 3004 836
1972 8175 2240 575
1973 7357 1228 157
1974 8601 1509 214
1975 8583 2707 299
1976 9207 3236 658
1977 9319 2935 n.a.
1978 (p) 9641 3353 n.a.
Note: a Figures refer to the season ending in the year stated.
b Export on milled basis. 
(p) Provisional. 
n.a. = not available.
Sources: For columns 1 and 2, Ministry of Planning and Finance
Report to the Pyithu Hluttaw on the Financial, Economic
and Social Conditions for 1971-72 and 1978-79.
For column 3 as of Appendix N.
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reasons: (i) the government was preoccupied with supplying the
domestic market's basic needs, and had inadequate information on the 
size of the coming harvest or of carry-over stocks, so that it sometimes 
adopted unduly conservative policies on allocation for exports; and 
(ii) the state selling authorities have sometimes missed opportunities 
on export markets, either by failing to, commit stocks in time or by 
failing to adjust its selling prices quickly enough to conditions on the 
market. Thus exportable surpluses for the marketing years 1968-69 and 
1969-70 have been estimated at 978 and 1345 thousand metric tons (milled 
equivalent) respectively (Ministry of Foreign Affairs 1971) . The actual 
exports for the above two years amounted to only 363 and 566 thousand 
tons respectively. Thus Burma was able to dispose of less than half of 
her exportable surplus at that time. It is clear that Burma was not 
able to sell all the rice that it had available for export at the time 
when international rice prices were relatively high. This fact was 
reported to the FAO Committee on Commodity Problems Intergovernmental 
Group on Rice, Seventeenth Session, held in New Delhi on 23-24 April 
1973 (FAO 1973a).
In the early 1970s owing to acute rice shortages in some rice 
producing and consumption countries of the Far eastern countries, 
particularly the Philippines, Bangladesh and Sri Lanka, Burma's rice 
exports could have recovered if it had had enough exportable surpluses. 
In 1971-72 the amount of paddy procured by the government declined 
(Table 5.1) but, with the carry-over stocks, the export in 1972 was 
575 thousand tons although export sales were temporarily stopped late 
in that year due to the low stock position. For the next two successive 
years the procurement situation got worse and the poor harvest of 1972- 
73 made the government supply position tight. According to the FAO
89
(1974b), export sales had to be suspended in March 1973 and a number 
of purchase offers had to be turned down. Burma rice exports recovered 
only in 1976 with the United Kingdom importing a large share of the 
Burmese rice (Appendix N).
5.1.3 Changes in the pattern of Burmese Rice Exports
The main markets for Burmese rice are in the Far East, Sri 
Lanka, Indonesia, Pakistan (including Bangladesh) and India, followed 
by Singapore, the Philippines, Malaysia and Hong Kong. The major 
declines in Burmese rice exports are to these countries, whose total 
rice imports from Burma fell by about 800 thousand tons between 1960 
and 1970 (Appendix N). The rice imports of the United Kingdom from 
Burma fell from an average of 33 thousand tons in 1960-63 to 2 thousand 
tons in 1969, whereas the imports of other Western European countries 
show instability but not a declining trend. After 1972 the imports 
of the USSR and Eastern Europe from Burma ceased completely. Details 
of Burma's exports by destination from 1960 to 1976 will be found in 
Appendix N.
5.1.4 Analysis of the Decline of Burmese Rice ExportsConstant 
Market Share Approach
Over the longer term the decline in Burmese rice exports can 
be attributed to procurement difficulties and increased domestic 
consumption.But the decline of Burmese rice exports between 1960 
and 1970 cannot be explained by these factors, since the exportable 
surplus during the later years of the 1960s were greater than the 1
1 See Richter (1976) for a detailed discussion.
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actual exports. Applying the methodology of the market share approach, 
outlined in the previous chapter, an attempt is made here to analyse the 
decline of Burma's export volume between 1960 and 1970 in theoretical 
terms.
In analysing the export performance of Burma by this technique, 
groups of years instead of single years are used for comparison, as the 
import demands of Burma1s traditional markets tend to be volatile from 
one year to the next, owing to production failures, balance of payment 
problems and other contingency factors.
Results of the Analysis: During the years 1960-63 and 1968- 
70, there was a slight increase in the volume of world trade in rice and 
the growth rate (r) was found to be +0.10. However, rice exports from 
Burma decreased at the rate of -0.67 over the period.
Following the constant market share norm, Burma's rice exports 
should have increased by 161 thousand tons. On the contrary, Burma's 
export showed a decline of 1078 thousand tons. The market distribution 
effect accounted for a decline of 426 thousand tons, while the 
competitive or residual term accounted for the rest. The analysis 
shows that most of Burma' s rice exports were concentrated in markets 
whose import demand had declined or was growing at relatively slow rates. 
This may have been because of self sufficiency policies in Burmese 
traditional markets or they may have been importing more wheat and 
substituting wheat for rice. The competitive effect which accounted for 
75% of the variation shows that the decline of Burmese rice exports in 
the late 1960s is mainly owing to its uncompetitiveness in the world 
market. This could not be explained mainly by relative price changes
TABLE 5.2 (a)
CONSTANT MARKET SHARE ANALYSIS IN BURMESE EXPORTS
(thousand tons )
OF RICE 1960-63. to 1968-70
World Total
Av;
1960-63
b
Av;
1968-70
Burma
Av;
1960t63
Av:
1968-70 rj . rj QBj1 rQBj1
(1) (2) (3) (4) '('2*1)-1-5 (6) (7)
Hong Kong 401 335 3 18 s - 0.5. .3
Sri Lanka 453 386 237 79 -0.15 -35.6 23.7
India 653 708 215 140 +0.08 +17.2 21.5
Pakistan & Bangladesh 248 47 (c) 201 14 -0.81 ■ -162.8 20.1
Indonesia 1049 756 386 65 -0.28 -108.1 38.6
Philippines 111 6 33 nil -0.95 - 31.4 3.3
Singapore 375 (d) 268 75 58 -0.29 - 21.8 7.5
Malaysia 431 (d) 333 49 21 -0.23 - 11.3 4.9
China, People Rep; 51 (e) 16 49 (e) nil , -0.69 - 33.8 4.9
Japan 175 115 26 7 -0.34 - 8.8 2.6
UK 108 122 33 2 +0.13 + 4.3 3.3
Yugoslavia 25 37 22 2 +0.48 + 10.6 2.2
Other W. Europe 449 521 26 14 +0.16 + 4.2 2.6
USSR 263 303 52 5 +0.15 + 7.8 5.2
E. Europe 294 243 38 14 -0.17 - 6.5 3.8
Sierra Leone 21 39 14 5 +0.86 + 12.0 1.4
Mauritius 67 62 55 31 -0.07 - 3.9 5.5
Others. 1514 3053 102 63 +1.02 +104.0 10.2
6688 7350 1616 538 +0.10 -264.4 161.6
EQt1 ZQt2 ZOBj v .2 EQB] Zrj-r r . 1ErjQBj rQB*=ErQBj*
a Except column 5 percentages divided by 100. 
b World figures include re-exports. 
c Average of 1968 and 1969. 
d Average of 1961, 1962 and 1963.
e Average of 1962 and 1963.
Sources: For world total FAO, Supplementary Economic Statistics Fifth Issue October, supplement to the 1968 Trade Yearbook; 
FAO Trade Yearbook 1965 and 1972.
For Burma Appendix N.
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TABLE 5.2 (b)
COMPONENTS OF BURMESE EXPORT LOSS 
(1960-63 to 1968-70)
Actual Exports Av: Av:
1960-63 1968-70
World: thousand tons 6688 7350
Burma: thousand tons 1616 538
Burma1s Market Share 24.2% 7.3%
Loss for Burma Thousand tons o.
Total loss -1078 -100
(a) Size of market effect = rQJB1 = +161.6 +15
(b) Distribution effect = E(rj-r)iQB1 = -426.0 -40
j
2 1 1(c) Competitive effect = E(QB~-QB -rjQB )
j
-813.6 -75
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between exporting countries. It may also be owing to Burma's 
inability to offer generous terms in financing its sale like its 
competitors. In the late 1960s owing to the emergence of a world 
excess supply of rice, competition from developed countries was high. 
During the 13th session of the FAO Study Group on Rice held in March 
1969, the Philippines government requested the Director General 1 to 
use his good office in securing a commitment from developed countries 
not to cause undue competition with developing countries in internation­
al trade' (FAO 1969, p. 8).
5.2.1 Thailand's Export Policy and Export Performance
In Thailand the export of rice has been left in the hands of 
private traders from the beginning of 1955 (Welsch and Tongpan 1973:136). 
However since 1963 about 25-50 per cent of the total quantity of rice 
exported each year is under government to government contract (Welsch 
and Tongpan 1973:137). Private rice exporters are required to pay 
premiums to the government for their export of rice. The premium is 
designed to keep the domestic supply of rice in line with domestic 
demand so as to maintain domestic prices within reasonable limits.
Thai rice exports fell from an average of 1.4 million tons 
during 1960-63 to about 1 million tons in the late 1960s. In April 
1971, the market was so sluggish that the Thai government abolished 
all export premiums except on top grades of white and cargo rice. Unit 
prices of Thai exports fell to US$89 in 1971 (Table 5.6). The following 
season the Thai market had big stocks to dispose of and the world 
market was somewhat better. Unit prices rose to US$101 for the calender 
year 1972 and at that price a huge sale of 2.1 million tons was made.
As in Burma, government knowledge of the stock situation is limited and
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in this case export policy had proved to be too successful. Thus in 
the later months of 1972, rice supplies for domestic markets became 
tight. In August 1972 the government, to ensure adequate supplies for 
domestic consumption at equitable prices, re-introduced the export 
quota system which had been abolished in June 1968 and reinstated a 
number of export premiums which had previously been suspended, although 
at a lower level than that prevailing at the time of their suspension. 
Export restrictions were intensified in 1973 owing to the poor harvest 
of 1972-73 (Table 5.3). Thus exports in 1973 fell to a record post­
war low of 849 thousand tons at a unit price of US$205. In the first 
months of 1974 export premiums were further increased owing to strong 
import demand and extraordinarily high rice prices in the world market. 
But they adjusted downward from June 1974 as world import demand for 
rice began to slacken at the very high world market prices. The 
premium system, which is applied at the point of export, is a much more 
flexible instrument than the Burmese system of procurement prices paid 
to farmers.
5.2.2 Changes in the Pattern of Thai Rice Exports
In the early 1960s the main markets for Thai rice were 
Indonesia, Malaysia, Singapore and Hong Kong each importing about 200 
thousand tons (Appendix 0). Next in importance were Sri Lanka, the 
Philippines, Japan and the Saudi Arabian markets. The import demands 
of the island economy of Hong Kong and Singapore were relatively stable 
over the period of study (1960-63 to 1976), whereas the import demands 
of the other Asian countries listed showed great instability. The 
major development in the mid-1960s was that India's rice imports from 
Thailand increased from 70 tons in the early 1960s to about 200
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TABLE 5.3
THAILAND: RICE EXPORT, PRODUCTION AND DOMESTIC CONSUMPTION
(thousand metric tons)
Production (a)
Paddy Milled Equivalent Export Domestic 
Consumption (b)
Milled basis
1960 6770 4468 1203 3265
1961 7834 5170 1576 3594
1962 8177 5397 1271 4126
1963 10992 7255 1418 5837
1964 11585 7646 1896 5750
1965 11362 7499 1895 5604
1966 10978 7245 1508 5737
1967 11947 7885 1483 6402
1968 9625 6353 1068 5285
1969 10348 6830 1023 5807
1970 13410 8851 1064 7787
1971 13570 8956 1576 7380
1972 13744 9071 2112 6959
1973 12413 8193 849 7344
1974 14898 9833 1029 8804
1975 13386 8835 951 7884
1976 15299 10097 1974 8123
Note: Paddy has been converted to milled rice at the rate of 66
per cent.
(a) Figures refer to the crop years ending in the year 
stated.
(b) Production of rice milled basis minus exports includes 
seed, stock and waste.
Source: Calculated from paddy output and export data in Bank of
Thailand Monthly Bulletin Vol .17. July-Dee. 1977.
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thousand tons. United Kingdom imports of rice from Thailand fell 
from an average of 22 thousand tons in 1960-63 to four thousand tons 
in 1976, whereas the import of the oil-rich nation of Saudi Arabia 
rose from 70 thousand to 108 thousand tons during the same period.
Up till the present Thailand's major rice markets are still 
concentrated in the Asian Monsoon Region which is the largest rice 
producing and consuming region.
5.2.3 Factors attributable to changes in Thai Rice Exports
In analysing changing trends in the volume of Thai rice ship­
ments in theoretical terms, 1960-63 has been chosen as the base period, 
since this was a period of stable and moderate volume of exports. This 
period is compared to two later periods, 1968-70 and 1971-72. The 
rationale behind this choice is that 1968-70 were years of comparatively 
low export volume, whereas 1971-72 were years of comparatively big 
shipments. In view in volume terms, the world trade was also larger 
in these latter two years.
Analysis of the Decline of Thailand's Rice Exports from
1960-63 to 1968-70: Constant Market Share Approach
Between 1960-63 and 1968-70 the world growth rate for rice 
exports, (r) was found to be +0.10. However, rice exports from Thailand 
had declined at the rate of -0.23 over the period. According to the 
constant market share norm Thai rice exports should have increased by 
137 thousand tons over the period. On the contrary Thai exports have 
declined by 315 thousand tons from 1960-63 to 1968-70. Of the total 
loss the market distribution effect accounted for a decline of 345
thousand tons and the rest was attributed to the residual effect which
TABLE 5.4 (a)
CONSTANT MARKET SHARE ANALYSIS IN THAI EXPORTS OF RICE (1960-63 to 1968-70)
(thousand tons )
World , bTotal Thailand
Av:
1960-63
Av:
1968-70
Av:
1960-63
Av:
1968-70 rj rjQTj1 .1rQT]
(1) (2) (3) (4) (2-fl) -1=5 (6) (7)
UK 108 122 22.7 4.9 +0.13 + 3.0 2.3
Aden 27 45 21.6 9.6 +0.67 +14.5 2.2
Hong Kong 401 335 195.8 167.2 -0.16 -31.3 19.6
India 653 708 .07 118.5 +0.08 + 0.01 0.01
Singapore 375 (c) 268 188.5 134.7 -0.29 -54.7 18.9
Malaysia 431 (c) 333 234.2 156.8 -0.23 -53.9 23.4
Sri Lanka 453 386 38.2 36.7 -0.15 - 5.7 3.8
Netherlands 67 63 16.7 2.5 -0.06 - 1.0 1.7
Saudi Arabia 119 159 71.1 86.1 +0.34 +24.2 7.1
Indonesia 1049 756 280.0 89.9 -0.28 -78.4 28.0
Japan 175 115 77.5 64.4 -0.34 -26.4 7.8
Philippines 111 6 53.2 .04 -0.95 -50.5 5.3
Taiwan 27 5 24.4 4.1 -0.81 -19.8 2.4
Others 2692 4049 143.1 176.1 -0.50 +71.6 14.3
Total 6688 7350 1367.1 1051.6 +0.10 -208.4 136.8
ZQt1 2EQt EQT j1 2EQTj £rj=r £r j Q.Tj1 rQT =2rQTj
Note: a Except column 5 percentages divided by 100.
b World figures include re-exports. 
c Average of 1961, 1962 and 1963.
Bank of Thailand Monthly Bulletin Vol: 17, July-Dee: 1977, 
FAO Trade Yearbook 1965 and 1972.
Sources:
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TABLE 5.4 (b)
COMPONENTS OF THAI RICE EXPORT LOSS (1960-63 to 1968-70)
Actual Exports Av:
1960-63
Av:
1968-70
World: thousand tons 6688 7350
Thailand: thousand tons 1367. 1 1051.6
Thailand Market share 20.4% 14.3%
Loss for Thailand thousand tons
Total Loss -315.5 -100
(a) Size of market effect n
i—
iOiii +136.8 +43.4
(b) Distribution effect = Z (rj-r)QT1 = 
j
-345.2 -109.4
(c) Competitive effect =
| 2 1.1.
Z (QT -5T -rjQr ) =
j
-107.1 - 34.0
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constituted about 34 per cent of the total loss. The analysis shows that 
the major portion of loss of Thai rice exports over the period is due 
to the fact that most of her exports were concentrated in markets whose 
import demand had fallen over the period.
Analysis of Thai Rice Export Growth from 1960-63 to
1971-72: Constant Market Share Approach.
The analysis of Thai rice export growth from 1960-63 to 1971- 
72 using the constant market share approach is shown in Table 5.4 (a) 
and (b). During the period from 1960-63 to 1971-72 world trade in 
rice rose at a growth rate of +0.37. In view of this computed growth 
rate Thai rice exports should have increased by 506 thousand tons 
according to the constant market share norm. But Thai rice exports 
increased only by 477 thousand tons over the period. On further exam­
ination it was found that according to the distribution effect Thai 
exports should have decreased by 484 thousand tons but this was partly 
offset by a competitiveness residual effect of 455 thousand tons. How 
much of this residual term could be attributed to the competitive effect 
could not be calculated exactly. In 1971 and 1972 concession exports 
or long term credit were given for export sales made under government 
to government contract. This amounted to 11 and 8 per cent of total 
exports in 1971 and 1972 respectively (FAO 1973b). But a greater 
portion of the' residual term could be attributed to Thai rice 
competitiveness in the world market in 1971 and 1972. According to 
FAO (1973c) the Thai government granted incentive bonuses to overseas 
buyers purchasing 6000 tons or more of Thai rice from 1971 up till
October 1972.
TABLE 5.5 (a)
CONSTANT MARKET SHARE ANALYSIS IN THAILAND'S RICE EXPORTS (1960-63 to 1971-72)
a(Thousand tons )
World Total
Av: Av:
1960-63 1971-72
Thailand
Av: Av:
1960-63 1971-72 rj rjQTj1 .1rQTj
(1) (2) (3) (4) (2fL)=5 (6) (7)
UK 108 138 22.7 8.3 +0.28 + 6.4 8.4
Aden 27 20 21.6 1.3 -0.26 - 5.6 8.0
Hong Kong 401 414 195.8 227.8 +0.03 + 5.9 72.4
India 653 375 .07 92.5 -0.43 - 0.03 0.03
Singapore 375 (c) 341 188.5 272.3 -0.09 - 17.0 69.7
Malaysia 431 (c) 161 234.2 115.3 -0.63 -147.5 86.7
Sri Lanka 453 296 38.2 24.6 -0.35 - 13.4 14.1
Netherlands 67 64 16.7 22.1 -0.04 - 0.7 6.2
Saudi Arabia 119 163 71.1 61.2 +0.37 + 26.3 26.3
Indonesia 1049 614 280.0 134.6 -0.41 -114.8 103.6
Japan 175 8 77.5 23.0 -0.95 - 73.6 28.7
Philippine 111 413 53.2 261.2 +2.72 +144.7 19.7
Others 2719 6143 167.5 599.8 +1.26 +211.1 62.0
Total 6688 9150 1367.0 1844.0 +0.37 + 21.8 505.8
e et1 2E Qt E QTj1 E QTj E r j=r ErjQTj rQT =E rQT j 1
Note a Except column 5 per centages divided by 100. 
b World figures include re-exports. 
c Average of 1961, 1962 and 1963.
Bank of Thailand Monthly Bulletin Vol: 17 July-Dee: 1977; 
FAO Trade Yearbook 1965 and 1974.
Sources:
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TABLE 5.5 (b)
COMPONENTS OF THAI RICE EXPORT GAIN (1960-63 to 1971-72)
Actual Export
World: thousand tons 
Thailand: thousand tons 
Thailand Market share
Av: Av:
1960-63 1971-72
6688 9150
1367 1844
20.4% 20.2%
Gain for Thailand
Total Gain
(a) Size of market effect
(b) Distributive effect =
(c) Competitive effect = £
, . „ 1 £(rj-r)Qt =
j
2 1 1 (QT -QT -rjQT ) =
j
thousand tons %_
+477 +100
+505.8 +106
-484.0 -101.5
+455.2 +95.5
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The analysis of the second period shows that even during the 
time of high export volumes of Thai rice, the import demand of Thai 
traditional markets remained more or less stagnant as in the period of 
low shipments.
On analysing the rice export performances of the two major 
rice exporting countries in Southeast Asia, Burma and Thailand, it was 
discovered that the rice exports of these two developing countries are 
concentrated in markets with unfavoured growth rates.
5.3 The Implications of Australian Rice Export Performance 
for Burma and Thailand and other Southeast Asian Rice 
Exporting Countries
In contrast to rice exports from countries like the United 
States and Japan, almost all of Australian rice exports are sold on 
commercial terms. Both Burma and Australia are price takers in the 
international rice trade, although Thailand has power to influence the 
world market price of rice in the short-run (Silcock 1967:234).
5.3.1 Comparison of Export Prices
The export prices of Australian rice are more stable than 
those of Burma and Thailand. The index of instability for Australian 
rice prices was only 27 whereas those for Thailand and Burma were 46 
and 49 respectively (Table 5.6). The export prices of Australian rice 
were stable owing to production control according to the export market 
outlook, its regularity of supply, the pricing term of its contracts 
and its numerous small island markets. Compared to Thai rice, 
Australian rice fetched higher prices throughout the analysis period, 
except in the year 1968 when world market prices rose substantially,
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TABLE 5.6
UNIT RICE EXPORT PRICES OF THAILAND, BURMA AND AUSTRALIA 
(US$ per ton of milled rice)
aYear Thailand Burma -i ■ bAustralia
1961 108.9 90.8 127.9
1962 124.8 96.8 136.1
1963 116.4 100.1 145.7
1964 111.3 102.9 139.6
1965 110.0 102.5 142.0
1966 127.6 106.5 144.4
1967 151.0 123.0 158.3
1968 169.9 144.1 164.3
1969 138.4 121.7 158.7
1970 113.8 82.4 154.0
1971 88.7 74.6 130.0
1972 101.0 76.6 163.1
1973 205.0 121.3 311.9
1974 466.2 384.9 358.9
1975 301.9 247.0 319.4
1976 212.3 173.3 274.9
Index of, • cInstability 46.2 48.7 26.9
Note a In case of Australia marketing season from calender year 
stated, 1961-62 - .
b Australian dollar converted into US$ at trade conversion 
rate (r) .
c Standard error of estimate divided by mean and expressed 
in percentage terms.
International Monetary Fund International Financial Statistics; 
BAE Rice Situation and Outlook.
Sources:
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and in 1974 when world market prices reached a peak. In 1974 even 
Burmese rice fetched higher prices than Australian. The higher price 
received by Australian rice indicates its superior quality.
Thai rice commands higher prices than Burmese in world 
markets. Its premium over Burmese rice became greater in the 1970s 
owing to the irregularity of Burma1s supplies and Burma1s lower milling 
standards. In the 1960s most Burmese rice was sold on government to 
government contract. In the 1970s the Burmese authorities had to sell 
to private importers owing to irregularity of supply. Burmese sales 
difficulties are reflected in the instability index of its export 
prices which was somewhat higher than that of Thailand.
5.3.2 Comparison of stability of Export Volumes
Volatility of world import demand had less effect on the 
volume of Australian rice exports than on that of Thailand. Thus the 
index of instability for the volume of Australian rice exports was 
only 19.5, compared to 29.5 for Thailand"*" (Table 5.7).
The major markets for Australian rice are Papua New Guinea, 
Fiji, other Pacific Islands, Hong Kong, Singapore, UK and Indonesia.
The import demands of the island nations, except UK, are stable and 
rising steadily with the increase in population and per capita income.
Indonesia is the world's largest market and its import demand 
from all sources varies from 500 thousand to above 1 million tons. Its 
imports of rice from Australia are rising and there are prospects for 
further increases owing to the geographical location of the two
1 Burmese exports after 1970 were too low to measure realistically.
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TABLE 5.7
VOLUME OF RICE EXPORTS BY THAILAND, AUSTRALIA AND BURMA
(000 tons, milled)
aYear Thailand Australia Burma
I960 1230.0 60.2 1486
1961 1575.9 50.8 1842
1962 1271.1 56.8 1620
1963 1417.6 56.1 1516
1964 1896.1 64.2 1483
1965 1895.3 63.9 1364
1966 1507.8 89.2 1131
1967 1482.5 99.1 542
1968 1068.3 107.0 363
1969 1023.0 120.7 566
1970 1063.5 96.0 686
1971 1576.3 169.3 836
1972 2112.1 152.0 575
1973 848.8 130.7 157
1974 1029.2 172.5 214
1975 951.2 215.4 299
1976 1974.0 252.4 658
Index of 
Instability 29.52 19.58 (c)
Note a In case of Australia marketing season from calender year 
stated, 1960-61 - .
b Standard error of estimate divided by mean and expressed 
in percentage terms.
c Burmese exports after 1970 were too low to measure realistic­
ally .
Sources: For Thailand, Bank of Thailand Monthly Bulletin July-Dee:
Vol: 17 1977.
For Australia, BAE Rice Situation and Outlook, various issues. 
For Burma as of Appendix N.
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countries and the dependability of Australia as a source. Australia has 
also exported a considerable volume of par boiled rice to South 
Africa during recent years.
South Africa and the Near East are rapidly expanding rice 
markets, whose imports of rice rose by more than one million tons during 
the last two decades (1960-1978). At present Australia competes with 
Burma and Thailand in the Hong Kong, Indonesian, UK and Singapore markets 
During recent years Hong Kong imported about 14 per cent of its total 
rice from Australia and Indonesiaabout 4 to 7 per cent.
The major markets for Burma and Thailand are Monsoon Asian 
countries. With the exception of the island nations of Hong Kong and 
Singapore, the import demands of these countries on world markets are 
declining owing to their increasing self sufficiency in food and 
importing more wheat, thus substituting wheat for rice. Thus in order 
to increase their rice exports Burma and Thailand must diversify and 
increase their exports to other markets such as African, Near East and 
Latin American countries whose import demand for rice is increasing with 
the growth in population and per capita income. Indonesia also appears 
to have potential for growth of effective demands, due largely to its 
expanding oil revenues and difficulties in developing land suitable 
for rice.
In order to find new outlets for their rice, both Thailand 
and Burma must improve their sales efforts and their competitiveness
in international trade.
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CHAPTER 6
POTENTIAL GROWTH OF THE AUSTRALIAN RICE INDUSTRY
Rice yields per hectare throughout Australia are already 
high by world standards. It has already been pointed out (Chapter 3) 
that yields per hectare have tended to fall as the area cultivated 
has risen (Table 3.3). Unless there are unforseen technical break 
throughs in rice cultivation techniques this pattern seems likely to 
continue. At this stage one could therefore discount any contribution 
from rising yield per hectare to increased volume of Australian 
production.
Thus area expansion is the only presently available means 
of increasing output. It can be subdivided into three principal types 
of region:
(a) the irrigated areas of New South Wales, where the bulk 
of production is located at present;
(b) Queensland which at present contributes a minor share of 
output;
(c) the West and North of Australia, where there are huge 
wetlands, at present scarcely tapped.
In New South Wales, there is probably only a small margin 
in which production can be expanded. Table 3.2 showed the area 
approved for rice cultivation by the Water Resource Commission of New 
South Wales in 1977-79. Initially, plantings in the MIA were usually 
up to the maxima approved by the irrigation authorities. During recent
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years, however, the sowings in MIA have been about 5 to 6 per cent less 
than the maxima approved. The planted area has been 95 per cent of the 
38-40000 hectares approved for rice. It could be concluded that the 
farms in MIA are already operating near capacity. In the somewhat 
smaller CIA scheme, in which presently about 22000 hectares are normally 
approved for rice, sowings are still closer to the maxima approved. 
Farmers there have still got capacity to increase rice plantings if the 
scheme expands.
In the MVID the situation is less easy to assess. There is 
a margin of 10-20000 hectares between approved and sown areas and a 
variability of 10000 hectares of sown area between good and bad seasons. 
Normally the sowings in MVID are only 50 to 60 per cent of the approved 
area, owing to unavailability of water. In 1978 however when rainfall 
in the mountains upstream was especially good, about 72 per cent of 
the approved area was sown. According to Jim Kennedy, senior economist 
of the New South Wales Department of Agriculture, Leeton, the Murray 
Valley farmers cannot expand production beyond that of the best season 
without more assured water supplies (1978, pp.ll).
But salination problems appear to restrict further growth. 
Some of the lands in the Murray Valley have a tendency to salination 
of the soils and the subsequent development of a salty crust. This is 
one of the reasons why aerial sowing which can establish seed success­
fully on salty and crusted soils is commonly used in the Murray Valley. 
As the New South Wales rice industry expanded, some marginal lands 
were brought under cultivation, especially in the 1970s (Chapter 3, 
Section 3.2). The yield of short grain varieties in the Murray Valley 
is lower than that of the other two areas, partly owing to lower
109
quality of soil and partly owing to insufficiency of water.
According to one knowledgeable source, it could not be 
expected that production throughout New South Wales could increase 
more than 10 per cent above the level of current production over the 
next five years .
Salinity is also a general environmental problem of the 
region, for other farmers and for city dwellers. As more and more 
lands were irrigated in the region for rice, citrus and other crops, 
the salinity of the Murray river has risen. This salt content of the 
Murray is partly from Murray Valley lands draining directly into it 
and partly from the MIA/CIA farms draining into the Murrumbidgee river, 
which discharges into the Murray. This is a major problem for the 
region and especially for Adelaide, capital of the State of South 
Australia, which draws almost all its drinking water from the Murray.
The salt content of the river is said to be already too high for the 
health of Adelaide citizens, and there is talk of cutting back 
presently irrigated areas draining into the river to deal with the city's 
drinking water problem.
There is no important alternative source of water for 
farming throughout the region. There are no sizeable untapped rivers, 
rainfall is limited and such ground water as there is has a tendency to 
be brackish. The principal factors limiting the potential growth of 
rice growing in New South Wales are thus both the availability of 
irrigation water for planting and the salinity problem.
1 Personal Communication from Jim Kennedy, Senior economist of 
NSW Department of Agriculture, Leeton.
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In Queensland the present area under rice cultivation is 
only about 3200 hectares although commercial rice growing started from 
1967. Rice is grown mainly in the Burdekin River Basin on sugar 
farms whose total irrigated area is about 20000 hectares. As has been 
explained (Chapter 3) there is less substitutability between rice and 
sugar cane than in northern New South Wales, although competition exists 
between them to some extent. This is one of the reasons why the rate 
of expansion of rice cultivation in the Burdekin River Basin is slow 
(Appendix I ) . Since 1972-73 the rice crop lost its popularity and the 
area devoted to it started to decline, although it recovered in 1977-78 
and 1978-79. Thus extension of rice cultivation in Queensland depends 
on the relative profitability of the two crops and the rice prices must 
be exceptionally high to induce farmers to shift out of sugar into rice. 
Unless the Burdekin Fall Dam Stage 2 is built with huge capital 
expenditure, extension of the rice crop in Queensland depends on 
competition with sugar cane.
In Northern Australia rice growing has been carried out on a 
small scale on the Margaret River since 1884 especially by Chinese 
settlers. In Western Australia small areas had been planted to rice 
on an experimental basis even before the Second World War. A survey 
showed that extensive areas could probably be developed for large-scale 
rice production without artificial irrigation in the Kimberley district 
of Western Australia and the Darwin-Katherine area of the Northern 
Territory of Australia (Poggendorf 1950 cited in Grist 1975) .
One of the great hopes for rice cultivation in Australia has 
been the Ord River Irrigation Scheme (ORIA) in Western Australia. The
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completion of the construction of the diversion dam on the Ord River 
in 1965 enabled the development of more than 10000 hectares of land for 
all crops and pasture throughout the scheme. Rice was one of the 
favoured crops in the early days of the Ord Scheme, but rice growing on 
a commercial scale started only in the early 1970s. In the late 1960s 
the problem of rice disorder resulting from zinc deficiency and bird 
damage inhibited commercial rice production and cotton soon became the 
dominant crop. In 1971 the main dam with a capacity of irrigating 
60000 hectares (20000 hectares in the Northern Territory and 40000 in 
Western Australia) was completed. But up to date only an additional 
2000 hectares were further developed for all crops. Cotton production 
came to an abrupt and financially disastrous halt in 1974 owing to the 
destructive forces of an insect, Heliothis armigera, and alternative 
crops that can be grown and sold at a profit have not yet been located. 
No alternative crop has yet emerged as profitable because of the high 
cost structure of the ORIA resulting from remoteness and small scale 
farming.
With the halt of cotton production, at present only 4500 
hectares of developed land remain in use for full-time farming and 
2500 hectares for grazing; 500 hectares are used for experimental work 
by the Western Australia Department of Agriculture. The rest is left 
unused.
During recent years, when agriculture activity has been at 
a low point in the ORIA, rice and sunflower have emerged as potential 
crops. By 1977-78, out of the total area used for full-time farming, 
about 356 hectares were sown to rice, with a crop of 1700 tons of the 
long grain variety Blue Bonnet.
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The Ord River Irrigation Scheme has been very much 
criticised in Australia by Davidson (1965 and 1969) and many others.
It is clearly a very expensive scheme. So far it has cost A$100 million 
in public expenditure. It is not proving profitable to farmers either.
An examination of a 1978 official Review of the farming 
potential of the ORIA shows that it is completely uneconomic at present 
prices and will clearly remain so unless there are very big changes in 
world commodity prices and its own internal cost structure.
Rice is considered in the Review to be a crop with potential 
and is shown as the most profitable crop to farmers in the farm budget 
given in the appendices to the report. According to one section of the 
Review, rice could become an important export crop if it could be 
double cropped, as multiple cropping would offset the high fixed cost 
structure. But the Review notes that much research is required before 
double cropping can be done.
In reality it appears that, not only are social costs high, 
but private costs also are high, even though some of them are subsidized. 
The following facts should be noted from the Review:
(a) Labour costs to farmers on the ORIA are twice as high as
in Perth, foodstuffs are 40 per cent higher and fertilizer, 
the farmers' basic farm input, 70 per cent higher.
(b) Sale of rice so far is all on the home market in Western 
Australia. Exports would be difficult irrespective of prices 
because of transport difficulties.
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(c) According to the farm budget the price of paddy delivered
to the mill is put at A$130, based on a milling ratio of
50 per cent.
(d) A milling subsidy of A$40 is granted for each ton of paddy,
so that this means that a minimum selling price for rice of
$340 is expected.
(e) No estimate is given of milling costs or of marketing, which
would add to its final price.
(f) No charge is made to farmers for amortisation of the capital
costs of construction of the ORIA and only minimal charges
are made towards running costs.
(g) There are big social problems for farm settlers in the area,
who are isolated from amenities in social services,
community contact etc, enjoyed by other farmers in less
remote 'outback1 areas. The number of farms in the ORIA
which was 31 at its peak in 1966-67, has dropped to six
by 1978, and there is only one permanent rice farmer.
continue
The Review suggests that it is worthwhile for the state to
subsidizing the scheme for a further five years at its present
level of operations, particularly as rice output on the ORIA would be
expanded to meet demand in Western Australia of about 8000 tons (paddy) 
a year, and therefore be sold at the higher domestic prices there.
They suggest however that under present conditions the
58000 hectares of land which could be irrigated in the scheme be left 
undeveloped. It is not certain whether the central government or the
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state government of Western Australia will continue present subsidies. 
It is quite possible that they may do so for political reasons. It 
does seem most unlikely, however, that the huge further investment 
necessary to develop extra lands will be undertaken.
In the Northern Territory repeated attempts had been made 
to grow rice successfully on an extensive scale in the Daly River Area 
and in the years around 1959 a commercial company known as Territory 
Rice Limited, backed by American and Australian capital, carried out a 
commercial pilot project to open the way for large-scale development 
on the Coastal Plain of the.Adelaide River near Humpty Doo. The 
Commonwealth Government also established the Coastal Plain Research 
Station through the Commonwealth Scientific and Industrial Research 
Organisation (CSIRO) to carry out agronomic research required for the 
project. The long term objective of the station is to define the 
potential use for a sub-coastal plain land system. The Territory Rice 
Limited was a great financial failure. CSIRO research identified the 
following problems encountered by the projects:
(a) Humpty Doo lies within tidal limits and salt water enters 
the Adelaide River. Thus the water from the river is
not safe for the establishment of rice cropping except when 
sufficient rain has fallen to dilute the salt content. This 
occurs in a comparatively short period and the date is 
unpredictable.
(b) In the absence of sufficient diluted river water, the 
establishment of the rice crop must depend on rainfall, but 
this is undependable. If early showers are not followed by 
heavy and frequent rain the future growth of the crop is in
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danger.
These two facts indicate that in the Northern Territory rice growing 
on an extensive scale is difficult even on the Coastal Plain, without 
the help of artificial irrigation.
There are also problems of pests, disease and birds as has 
been discussed in Chapter 3. The problem of damage by birds is so 
serious that unless it can be solved, no commercial large-scale farming 
is possible.
In addition large-scale commercial rice farming in the 
Northern Territory will encounter the same problems as in the ORIA as 
regards the cost of farm requisites, the markets and prices of farm 
produce.1
Thus intensive farming in Tropical Australia would only be 
possible if it was heavily subsidized by the Australian people both in 
terms of financial and social costs.
1 See Davidson (1965, Chapter 2, P. 11-28) for a more detailed 
discussion of these factors,
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CONCLUSIONS
Australian Competition in the future
From this brief survey, the following general conclusions 
about the potential growth of Australian rice and its competitivesness 
in world markets can be drawn:
(a) New South Wales, the dominant grower, can readily expand 
output by 10 per cent without any addition to fixed costs 
by government if weather conditions are perfect and price 
incentives are good.
(b) This rice is competitive, as the New South Wales Rice 
Board has proved itself an aggressive seller with a well 
established reputation for quality and for meeting delivery 
dates.
(c) There is doubt about the potential of New South Wales to 
add permanent capacity to lift rice production to a higher 
regular plateau. Although it has been claimed that regular 
production could be raised by 10 per cent, salination 
problems of the Murray may preclude this.
(d) Expansion in Queensland is unlikely as sugar will probably 
remain more profitable to grow and no development of 
suitable land for the foreseeable future is envisaged.
(e) Production in the North is totally uneconomic for world
markets at present cost structures and it seems unlikely
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that the government will be prepared to offer the massive 
subsidies necessary to make large-scale rice farming there 
pay.
Implication for Burma and Thailand
It thus seems that a much stronger competition from Australia 
to Thailand and Burma in volume terms is unlikely. Australian production 
for export may expand slightly, but a really significant increase over 
the volume achieved in the best seasons is not to be expected.
A good harvest may yield a crop of about 600000 tons of 
paddy, say 360000 tons on a milled basis. Domestic consumption takes 
up not much more than 30000 tons leaving some 330000 tons for sale 
abroad in the best years. It must be recognised however, that when it 
comes to selling these 330000 tons Australia is a highly efficient 
competitor. Over recent years, as the technical analysis has shown, 
it has successfully diversified its export outlets toward markets 
which are growing faster than the world average. But the analysis 
also shows that about half of its total increase in recent sales can be 
attributed to competitiveness ie. aggressive selling, dependant on 
quality and delivery dates, terms of sales, switching into new varieties 
and general adaptation to market forces.
It is interesting that in the Australian case there is a 
virtual monopoly in planning and selling held by the New South Wales 
Rice Marketing Board and that this has been so efficient. The total 
volume of rice production can be controlled through water management.
This is a common feature in state controlled irrigation systems elsewhere
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too. But in addition, the Board's merchandising function is skill­
fully exercised.
The Board judges the state of the world market, including 
demand and prices of various grades, and plans production accordingly.
It is able to influence farmers effectively through its varietal price 
premium policies.
The Burmese rice is also sold by a central organisation, 
but it lacks the flexibility of the New South Wales system. The Thai 
selling arrangements are more flexible than the Burmese but less so 
than the Australian. But it is much easier for Australia to be 
flexible, because domestic demand is a very small part of its trade.
By contrast both Burma and Thailand have pressing demands from 
domestic consumption which have to have priority over exports.
One reason that Burma especially has been inflexible over 
recent years is its lack of knowledge about its own stock situation.
If by research or improved management, it could judge the size of its 
likely harvests and amounts of paddy that it could procure from farmers 
better and also know the carry-over stock position better, the state 
sales managers could operate more efficiently. Greater knowledge of the 
sometimes swiftly changing world market situation would enable the 
state organisation to adjust its prices more readily, both its selling 
prices and its purchase prices to farmers, by grade, quality and 
variety. These remarks also apply to Thailand, but to a lesser extent.
Burma cannot afford to offer the competitive credit sales 
conditions to its buyers that even Thailand offers at times. It could, 
however, offset the unfavourable distribution effect that the analysis
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has shown by seeking to sell in markets which are expanding faster 
than the world average. Similarly it could improve its competitive 
performance by improving milling quality, by meeting delivery dates 
promptly and by more aggressive selling. Australia has shown that 
a state organisation can perform on commercial lines.
APPENDICES
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APPENDIX A
DISTRIBUTION OF RICE PRODUCTION BY REGIONS
000 metric tons Percentages
Regions Av:
1961-65 1968 1976
Av:
1961-65 1968 1976
Europe 1517 1505 1766 0.6 0.5 0.5
USSR 390 1063 2100 0.2 0.4 0.6
N & C America 4037 5940 6993 1.6 2.1 2.0
S. America 8059 9084 13568 3.2 3.2 3.9
China (F) 83200 91000 116570 32.9 32.0 33.8
Other Asia3 150233 169237 195971 59.4 59.3 56.7
-i ■ bTotal Asia 233433 260237 312541 92.4 91.3 90.5
Africa 5425 7085 7970 2.2 2.5 2.3
Australia 136 221 419 .05 .07 .12
1 . cOceania 153 239 448 .06 .08 .13
World 253013 285156 345386 100.00 • 100.00 100.00
Note a excludes China
b includes China
c indludes Australia
F FAO estimates
Source: FAO Production Yearbook 1970 and 1976.
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APPENDIX B
RECENT TRENDS IN PER CAPUT CONSUMPTION OF RICE3 IN REGIONS AND SELECTED
COUNTRIES
Regions and Countries Av:1964-66 1970
Asia and Far East 83.9 : 87.6Burma 149.7 163.2
Ceylon 106.2 110.9Taiwan 132.0 135.8
India 62.8 64.5
Indonesia 87.9 97.6
Kampuchea 164.6 174.8
Korea, Rep: of 121.3 126.5
Malaysia 108.5 109.9
Pakistan 94.9 97.5
Philippines 86.0 86.8
Thailand 161.5 164.3
Vietnam Rep: of 163.1 168.5
Japan 111.4 96.2
China, Peoples Rep: 68.9 69.6
Latin America 23.7 22.4
Argentina 4.0 4.0
Mexico 4.1 4.2
Cuba 40.4 40.3
Guyana 80.9 82.6
Surinam 97.6 97.7
Africa 12.3 12.7
Western Africa 15.5 15.4
Madagascar 144.2 154.0
Near East 15.4 15.7
Egypt 27.7 27.2
Other Regions:
United States 3.4 3.5
Western Europe 3.2 3.3
Australia. 3.2 3.3
USSR 2.7 4.0
a per caput consumption of rice as food in kilograms. 
Source: FAO Rice Report 1971.
APPENDIX C
INDIGENOUS EXPORTS OF MILLED RICE BY REGIONS
(000 metric tons)
Regions & Countries Av:
1961-63
Far East 4303
Burma 1661
Kampuchea 245
China (F) 519
Taiwan 78
Korea, Rep: 23
Korea, D.R.R. -
Pakistan 123
Thailand 1418
Vietnam3 195
India -
Japan -
Others'3 41
W. Hemisphere 1303
Argentina -
Brazil 65
Guyana 86
Surinam -
United States 1028
Uruguay -
Others 124
Near East & Africa 297
Egypt 250
Madagascar 34
Others 13
1964 1965 1966 1967 1968
4973 4912 4491 3882 2768
1394 1357 1092 544 352
487 469 168 223 190
807 805 1202 1192 886
128 265 178 122 -
13 19 44 - -
156 100 187 122 79
1898 1851 1510 1480 1068
60 14 13 3 3
3
30 36 97 196 190
1500 1938 1948 2149 2368
- - - - 56
12 237 287 32 158
79 101 100 96 96
1352 1549 1352 1838 1898
- - - - 21
57 51 209 183 139
573 359 379 491 645
527 330 347 435 558
28 11 21 40 69
18 18 11 16 18
AND PRINCIPAL COUNTRIES
1969 1970 1971
3083 3835 4647
541 640 812
103 222 33
726 936 913
103
136 130 197
1023 1097 1572
15 27 13
328 618 911
211 165 93
2280 2130 1908
75 94 89
70 95 149
74 61 74
- - 35
1918 1740 1475
72 45 74
71 95 12
801 734 564
730 655 515
52 68 36
19 11 13
1972 1973 1974
4202 4606 4476
524 133 214
18 - -
861 1986 1872
100 102 230
300 871 600
2107 882 1045
14 11 42
203 516 292
75 105 181
2236 1971 2077
29 41 36
2 33 50
71 49 40
33 36 33
2036 1630 1716
45 56 70
20 126 132
503 334 202
456 298 150
26 6 10
20 30 42 123
APPENDIX C (Continued).
Regions & Countries
Av:
1961-65 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974
Europe 249 177 197 173 318 373 234 463 476 439 370 480
Italy 170 63 93 81 150 186 158 358 394 290 229 350
Spain 60 66 81 56 109 100 50 70 40 48 ' 45 30
USSR - - - - - - - - 14 87 83 80
Others 19 48 23 36 59 87 26 35 28 14 13 20
Australia 60 63 66 86 98 94 117 109 183 142 157 153
World Total 6212 7286 7472 7077 6938 6248 6515 7271 7778 7522 7438 7388
Note a includes both North and South Vietnam; 
b uptill 1970 includes North Korea.
Source: FAO Rice Report various issues.
APPENDIX D
WORLD WHEAT PRODUCTION BY COUNTRY AND REGION 
(thousand tons)
Year USA Canada Australia Argentina aEEC Japan Sub-
Total
USSR World . c Asia , . F China India Pakistan Rep: of 
Korea
World , dTotal
Av:
1961-65 . ; _ 32376 22206 11198 4190 277 254266
1966-7 35699 22516 12700 6247 30586 1024 108772 100499 284245 32900 25700 10424 3951 315 309806
1967-8 41433 16137 7547 7320 35950 970 109357 77300 271543 35813 28000 11393 4393 310 298852
1968-9 42899 17686 14804 5740 36763 1012 118904 93393 305486 43378 27000 16540 6477 345 332539
1969-70 39263 18623 10547 7020 35703 758 111914 79917 285751 46211 28500 18652 6711 366 315359
1970-1 36783 9022 7890 4920 34807 476 93896 99664 287155 47289 30000 20093 7329 360(F) 311615
1971-2 44029 14413 8510 5680 40058 440 113130 98760 319896 52840 32502 23833 6476 322 353884
1972-3 42046 14514 6434 7900 41375 284 112553 85800 310918 59274 34502 26410 6890 241 347848
1973-4 46467 16460 12094 6560 41393 202 123116 109700 340904 53687 35302 24923 7442 257 377017
1974-5 48879 13295 11357 5970 45388 232 125121 83913 323418 52791 37001 21778 7629 74 360341
1975-6 58070 17100 11732 8560 38112 241 133815 66144 313770 59177 41003 24104 7673 97 355824
1976-7 58444 23523 12000 11200 39528 222 144917 96900 374475 67454 43003 28336 8636 82 417478
Average rate of growth per cent p.a.e 6.1 4.2
Note a nine countries.b Excludes China, data according to the International Wheat Council; 
c Excludes Japan and China; 
d includes China, data according to FAO;
e growth rates calculated by the author taking an average of year to year changes over the period; 
F FAO estimate;
Sources: International Wheat Council World Wheat Statistics 1976;
FAO Production Yearbook 1967, 1970, 1973 and 1976.
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APPENDIX E
WHEAT CONSUMPTION3 OF DEVELOPING COUNTRIES (ALL USES) BY REGION
(000 metric tons)
Av:
1961-5 1966-7 1967-8 1968-9 1969-70 1970-1 1971-2 1972-3 1973-4
Central Production 1571 1650 2091 1801 2237 2137 2053 1711 2025
America ! Net Imports 983 1285 1200 1385 1075 1410 1960 2110 2380
Consumption 2554 2935 3291 3186 3312 3547 4013 3821 4405
South ] Production 2506 2692 2376 2967 3372 3931 4031 2703 3340
America ! Net Imports 3794 4795 5061 4745 4299 4268 4323 6173 5920
Consumption 6300 7487 7437 7712 7671 8199 8354 8876 9260
. c Asia Production 32376 32900 35813 43378 46211 47289 52840 59274 53687
Net Imports 10720 13147 14004 10015 12263 12751 12613 11083 15672
Consumption 43096 46047 49817 53393 58474 60040 65453 70357 69359
_ . d Africa Production 5468 4600 5415 7286 5525 6354 7258 8005 6985
Net Imports 3656 6063 6109 4487 4350 6225 6625 6296 8431
Consumption 9124 10663 11524 11773 9875 12579 13883 14301 15416
Total Production 41921 41842 45695 55432 57345 59711 66182 71693 66037
Total Net Imports 19153 25290 26374 20632 21987 24654 25521 25662 32403
Total Consumption 61074 67132 72069 76064 79332 84365 91703 97355 98440
Note a No changes in stock are taken into consideration; include wheat flour in grain equivalent; 
b South America excludes Argentina;
c Asia excludes Japan and China;
d Africa excludes South Africa.
Source: Author's own calculation from FAO Production Yearbooks 1967, 1970, 1973 and 1976;
FAO Grain Trade Statistics 1967/68 and 1973/74.
APPENDIX F
WORLD WHEAT IMPORTS3 BY ECONOMIC REGION 
(million tons)
Countries 1965-6 1966-7 1967-8 1968-9 1969-70 1970-1 1971-2 1972-3 1973-4 1974-5 1975-6
P
Av: Rate
of Growth 
% p .a. 
1965-6 to
1975-6
World Total 61.4 55.6 52.1 46.6 52.1 54.8 55.5 71.8 67.6 66.3 71.0 3.0
Developed Countries 17.5 16.4 14.8 17.3 17.8 19.7 17.8 20.0 19.7 17.2 17.9 1.3
EECb 9.4 8.6 8.8 11.4 11.2 12.2 11.0 12.5 11.7 9.7 10.5 1.5
Other W. Europe 3.4 2.6 1.8 1.3 1.7 2.0 1.4 1.6 2.1 1.6 1.5 -2.9
Japan 3.6 4.3 4.0 4.2 4.4 4.8 5.0 5.5 5.3 5.4 5.5 4.2
Others 1.1 0.9 0.2 0.4 0.5 0.7 0.4 0.4 0.6 0.5 0.4 -5.7
Developing Countries 23.0 25.6 26.9 20.9 22.9 24.6 25.6 27.0 32.6 36.1 34.9 4.4
Latin America 5.5 6.2 6.5 6.3 6.3 5.7 6.3 8.3 8.8 7.3 8.5 3.9
India 7.6 6.3 6.7 3.2 3.0 2.4 1.6 1.0 3.6 5.4 5.7 -6.2
Other Asia 7.4 9.6 10.6 6.7 8.4 13.0 14.1 11.3 11.8 14.3 10.8 8.8
Africa
Centrally Planned
2.4 3.5 3.1 4.6 5.1 3.4 3.5 6.4 8.7 9.1 9.9 6.9
Countries 20.9 13.6 10.4 8.6 11.4 10.5 12.1 24.8 15.3 13.0 18.2 2.6
Note a 
b 
c 
P
includes wheat flour in grain equivalent, 
includes intra-trade.
growth rates calculated by FAO; the method is not explained. 
Provisional.
Source: FAO Commodity Review and Outlook 1975-6 and various issues.
APPENDIX G
APPARENT DOMESTIC CONSUMPTION OF WHEAT AND WHEAT FLOUR AND RICE BY SELECTED COUNTRIES AND REGIONS
(thousand metric tons)
Regions and Countries Average of Wheat & Flour Rice Total Wheat as % of Rice as % of
Period Consumption3 Consumption Consumption Total
Consumption
Total
Consumption
(Percentages)
Asia
Ceylon 1961-1965 280 1133 1413 19.8 80.2
1966-1969 571 1215 1786 32.0 68.0
1970-1973 587 1273 1860 31.6 68.4
Korea, Rep: 1961-1965 895 3112 4007 22.3 77.7
1966-1969 1353 3502 4855 27.9 72.1
1970-1973 1995 4413 6408 31.1 68.9
India 1961-1965 16080 34963 51043 31.5 68.5
1966-1969 19156 36942 56098 34.1 65.9
1970-1973 25723 41458 67181 38.3 61.7
Pakistan 1961-1965 5128 963 6091 84.2 15.8
1966-1969 6128 1241 7369 83.2 16.8
1970-73 7650 1838 9488 80.6 19.4
bBangladesh 1961-1965 496 10072 10568 4.7 95.3
1966-1969 754 11183 11937 6.3 93.7
1970-1973 1450 11221 12671 11.4 88.6
Japan 1961-1965 4532 11059 15591 29.1 70.9
1966-1969 5086 12066 17152 29.7 70.3
1970-1973 5470 9505 14975 36.5 63.5
Continued
APPENDIX G (Continued)
Regions and Countries Average of 
Period
Wheat & Flour 
Consumption3
Rice
Consumption
Total
Consumption
Wheat as % of Rice as % of
Total Total
Consumption Consumption
(Percentages)
China 1961-1965 27418 53410 80828 33.9 66.1
1966-1969 31783 58382 90165 35.3 64.7
1970-1973 37405 66636 104041 36.0 64.0
Near East
Iraq 1961-1965 967 139 1106 87.4 12.6
1966-1969 1239 191 1430 86.6 13.4
1970-1973 1726 185 1911 90.3 9.7
Iran 1961-1965 3121 566 3687 84.6 15.4
1966-1969 4384 711 5095 86.0 14.0
1970-1973 4888 780 5668 86.3 13.7
Africa
UAR 1961-1965 3282 872 4154 79.0 21.0
1966-1969 3614 947 4561 79.0 21.0
1970-1973 4402 1131 5533 79.6 20.4
Africa (Other than UAR) 1961-1965 6920 2927 9847 70.3 29.7
1966-1969 8773 3565 12338 71.1 28.9
1970-1973 11190 4040 15230 73.5 26.5
cSouth America 1961-1965 6300 4942 11242 56.0 44.0
1966-1969 7576 5284 12860 58.9 41.1
1970-1973 8672 7063 15735 55.1 44.9
Continued.
APPENDIX G (Continued)
Regions and Countries Average of 
Period
Wheat & Flour aConsumption
Rice
Consumption
Total
Consumption
Wheat as % of Rice as % of
Total Total
Consumption Consumption
(Percentages)
Central America ■ 1961-1965 2564 958 3522 72.8 27.2
1966-1969 3180 1085 4265 74.6 25.4
1970-1973 3946 1340 5286 74.7 25.3
Note a Wheat trade season June/July.
b Bangladesh data includes inter-trade with former West Pakistan 
c South America excludes Argentina.
Milling ratio of 65 per cent is assumed for every country and region in the case of rice. 
No changes in stock are taken into consideration.
Source: Author's own calculation from FAO Production Yearbook 1972 and 1974;
FAO Trade Yearbook 1972 and 1975;
FAO Grain Trade Statistics 1967/68 and 1973/74.
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APPENDIX H
AUSTRALIAN RICE: AREA, PRODUCTION, AVERAGE YIELD PER HECTARE AND 
AVERAGE HECTARES SOWN ON EACH HOLDING
Year No. of 
Holdings
Hectares
sown
Production 
(000) tons
Av: yield 
ton per 
hectare
Hectares sown 
per farm
1925-6 30 630 1.2 1.9 21
1926-7 67 1602 4.1 2.6 24
1927-8 127 4003 16.7 4.2 32
1928-9 221 5677 24.9 4.4 26
1929-30 258 8005 34.9 4.4 30
1930-1 270 8023 27.2 3.4 30
1931-2 277 7921 25.7 3.2 29
1932-3 280 8916 36.2 4.1 32
1933-4 292 8183 41.4 5.1 28
1934-5 290 8789 36.0 4.1 30
1935-6 304 8784 41.2 4.7 29
1936-7 320 9452 43.4 4.6 30
1937-8 319 9606 43.2 4.5 30
1938-9 313 9523 52.9 5.6 30
1939-40 314 9761 35.7 3.6 30
1940-1 329 9931 42.7 4.3 30
1941-2 331 9564 41.8 4.4 29
1942-3 348 13853 58.8 4.2 40
1943-4 364 16466 76.5 4.6 45
1944-5 330 9953 32.3 3.2 30
1945-6 329 11481 52.1 4.5 35
1946-7 353 12948 56.8 4.4 37
1947-8 351 10606 50.9 4.8 30
1948-9 406 13229 52.2 3.9 33
1949-50 444 15192 72.1 4.7 34
1950-1 462 14927 78.5 5.3 32
1951-2 452 14402 58.0 4.0 32
1952-3 498 13959 75.5 5.4 28
1953-4 542 15726 77.5 4.9 29
1954-5 572, 15656 96.8 6.2 27
1955-6 621 16666 90.0 5.4 27
Source: Rice Marketing Board of New South Wales.
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APPENDIX I
AUSTRALIAN RICE: AREA AND PRODUCTION BY STATE AND VARIETY
Year
Area Production % of 
long
grain in 
Total
Production
Av:
Yield
ton
per
hectare
NSW Qld: Total NSW Qld TotalSG +
LG
LG SG LG LG
(000) ha (000) tons
1956-7 20.4 - 20.4 81.2 — — 81.2 — 4.0
1957-8 18.9 - 18.9 107.8 - - 107.8 - 5.6
1958-9 19.0 - 19.0 126.1 - - 126.1 - 6.6
1959-60 19.8 - 19.8 128.2 - - 128.2 - 6.5
1960-1 18.7 - 18.7 114.3 - - 114.3 - 6.1
1961-2 20.3 - 20.3 134.2 - - 134.2 - 6.6
1962-3 22.2 - 22.2 135.8 - - 135.8 - 6.1
1963-4 24.1 - 24.1 142.0 - - 142.0 - 5.9
1964-5 24.9 - 24.9 153.0 - - 153.0 - 6.1
1965-6 26.1 - 26.1 181.9 - - 181.9 - 7.0
1966-7 29.8 - 29.8 214.4 - - 214.4 - 7.2
1967-8 30.8 n.a. 30.8 204.7 16.2 0.1 221.0 7.4 7.2
1968-9 33.7 n.a. 33.7 224.8 30.3 0.5 255.6 12.1 7.6
1969-70 40.2 n.a. 40.2 207.3 36.2 3.4 246.7 16.0 6.1
1970-1 35.5 2.6 38.1 214.0 74.4 14.0 302.4 29.2 7.9
1971-2 36.9 3.6 40.5 159.7 77.4 11.2 248.3 35.7 6.1
1972-3 40.6 4.2 44.8 190.5 101.8 16.3 308.6 38.3 6.9
1973-4 64.8 2.1 66.9 285.8 117.7 5.3 408.8 30.1 6.1
1974-5 72.3 2.2 74.5 215.9 158.6 12.0 386.5 44.1 5.2
1975-6 68.6 2.3 70.9 226.1 182.1 9.5 417.7 45.9 5.9
1976-7 89.2 1.9 91.1 315.0 204.0 8.3 527.3 40.3 5.8
1977-8 88.5 2.4 90.9 259.0 217.3 9.6 485.9 46.7 5.3
1978-9 103.9 3.2 107.1 397.8 184.4 19.2 601.4 33.9 5.6
Sources: Rice Market Board of New South Wales;
BAE Rice Situation and Outlook various issues;
for recent years as Table 3.8.
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APPENDIX J
NEW SOUTH WALES RICE PROCUTION OF VARIETIES AND DISTRICTS
Year
Area
Sown
(Hectares)
SG
(000)
LG
ton
LG
Total
Production 
(000) ton
Av: No.
Yield
t/ha
of farms
1972-3
MIA 17249 70.9 55.7 44 126.5 7.3 598
CIA 9425 27.0 42.3 61 69.3 7.4 311
MVID 13997 92.6 3.9 4 96.5 6.9 740
Total 40671 190.5 101.9 35 292.3 7.2 1649
1973-4
MIA 25219 100.6 69.9 41 170.5 6.8 601
CIA 14721 51.6 42.2 45 93.8 6.4 312
MVID 24928 133.6 5.6 4 139.2 5.6 782
Total 64868 285.8 117.7 29 403.5 6.2 1695
1974-5
MIA 26807 56.4 92.1 62 148.5 5.54 603
CIA 15125 23.1 51.4 69 74.5 4.93 310
MVID 30384 136.4 15.2 10 151.5 4.99 892
Total 72316 215.9 158.7 42 374.5 5.18 1805
1975-6
MIA 27127 32.3 114.5 78 146.7 5.41 605
CIA 12196 13.5 65.8 83 79.3 4.89 312
MVID 29312 180.4 1.8 1 182.2 6.22 915
Total 68635 226.2 182.1 45 408.2 5.70 1832
1976-7
MIA 34120 66.6 129.3 66 195.9 5.74 597
CIA 21846 47.5 74.2 61 121.7 5.57 311
MVIC 33297 200.9 .4 0.2 201.3 6.06 909
Total 89264 315.0 203.9 39 518.9 5.82 1817
Continued.
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Area
Sown
(Hectares)
SG
(000
LG
ton
LG
Total
Production 
(000) ton
Av:
Yield
t/ha
No. of
farms
1977-7
MIA 36662 63.0 139.8 69 202.8 5.53 n.a.
CIA 22082 33.2 77.2 70 110.4 5.0 n.a.
MVID 29844 162.8 .4 0.2 163.2 5.47 n.a.
Total 88588 259.0 217.4 46 476.4 5.38
1978-9
MIA 39503 95.8 118.8 55 214.6 5.43 n.a.
CIA 22332 57.0 65.6 54 122.6 5.49 n.a.
MVID 42125 245.0 nil - 245.0 5.82 n.a.
Total 103960 397.8 184.4 32 582.2 5.60
Sources: Kennedy 1978; Tagliabue 1979.
APPENDIX K
AUSTRALIA: PRODUCTION, CONSUMPTION AND EXPORT OF RICE FROM 1950-51 TO 1977-78.
(thousand metric tons)
Year Production
Marketing (milled Equivalent)
Season —-------------------------
Short Grain Long Grain
NSW & Qld
Total
Production Exports
Stock at the 
end of 
season 
NSW Board
Domestic Consumption
% of total 
(000) tons Production
1950-51 46.3 - 46.3 29.8 n.a. 16.5 36
1951-52 50.4 - 50.4 25.6 n.a. 24.8 49
1952-53 37.3 - 37.3 24.3 n.a. 13.0 35
1953-54 48.5 - 48.5 36.2 n.a. 12.3 25
1954-55 49.8 - 49.8 30.9 n.a. 18.9 38
1955-56 62.2 - 62.2 34.5 n.a. 27.7 43
1956-57 57.8 - 57.8 20.8 n.a. 37.0 64
1957-58 52.1 - 52.1 21.9 n.a. 30.2 57
1958-59 69.2 - 69.2 35.8 n.a. 33.4 48
1959-60 81.0 - 81.0 53.7 n.a. 27.3 34
1960-61 82.3 - 82.3 60.2 n.a. 22.1 27
1961-62 73.4 - 73.4 50.8 5.6 22.6 31
1962-63 86.2 - 86.2 56.8 8.0 27.0 31
1963-64 87.2 - 87.2 56.1 6.6 32.5 37
1964-65 91.2 - 91.2 64.2 6.7 26.9 29
1965-66 98.2 - 98.2 63.9 9.7 31.3 32
1966-67 116.8 - 116.8 89.2 13.4 23.9 20
1967-68 137.6 - 137.6 99.1 20.4 31.5 23
1968-69 131.0 8.8 139.8 107.0 18.0 35.2 25
1969-70 143.9 16.6 160.5 120.7 16.9 40.9 25
1970-71 132.8 21.4 154.0 96.0 41.8 33.1 21
1971-72 137.0 47,7 184.6 169.3 31.9 25.2 14
1972-73 102.2 47.8 150.0 152.0 7.0 22.9 15
Continued.
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Year
Marketing
Production 
(milled Equivalent) Total
Stock at the
end of
Domestic Consumption
Season Short Grain Long Grain
NSW & Qld
Production Exports season
NSW Board (000)tons
% of total 
Production
1973-74 121.9 63.8 185.7 130.7 (30.0) (32) 17
1974-75 182.9 66.4 249.3 172.5 (74.8) (32) 13
1975-76 138.2 92.1 230.3 215.0 (58.1) (32) 14
1976-77 144.7 103.5 248.2 252.4 (21.9) (32) 13
1977-78 201.6 114.6 316.2 306.2 nil (32) 10
Note: Production data are one year lagged.
A conversion rate of 64 per cent is used for short grain and 54 per cent is used for long grain.
Commonwealth Statistics. Overseas Trade Statistics various issues;
Bureau of Agricultural Economics. Rice Situation and Outlook various issues;
Recent Development in the Rice Policy of Australia, CCP:R1 75/3. FAO, Rome, October 1974.
Source:
APPENDIX L
AUSTRALIAN RICE EXPORTS BY DESTINATION (thousand tons milled)
Year or Trade Season Av:
1960—64 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974-5 1975-6 1976-7 H —tn i 00
Hong Kong 3 _ 3 4.1 6.0 7.8 9.9 21.5 18.7 18.4 18.0 35.3 47.9 54.5
Malaysia - - - 1.5 .7 - - 1.1 .8 - - - - -
Netherlands - - - 1.4 .8 .9 2.4 - 2.0 - - - -
New Zealand - - - 2.3 2.6 2.3 2.5 3.1 3.0 4.2 4.8 4.4 4.6 4.5
Ryukyu Island 11 14 16 25.9 21.6 15.5 22.6 12.8 - - - - - -
Papua New Guinea 22 26 29 36.0 35.0 37.1 42.3 45.1 54.4 46.5 49.4 54.3 69.9 77.5
Singapore - - 5 2.7 2.3 6.5 2.9 3.4 2.3 3.0 18.5 6.8 1.8 2.5
UK 9 5 6 9.8 11.7 9.3 14.9 16.9 21.6 24.7 14.0 10.1 6.1 2.5
Pacific Islands (a) 11 14 16 12.9 15.6 12.8 12.8 13.6 20.3 27.1 21.2 20.5 22.7 25.0
Fiji - - - - .4 .9 - 1.3 5.7 13.9 10.1 11.7 13.3 11.5
Indonesia - - - - - 19.5 1.5 5.0 4.0 12.0 20.5 50.2 50.1 44.6
Others (b) 9 6 11 3.1 - 10.8 - 44.7 10.0 7.8 15.9 21.6 38.3 50.5
Total 65 65 86 99.7 96.7 123.4 111.8 168.5 142.8 157.6 172.4 214.9 254.7 273.1
Note: a Pacific Islands excludes Ruykyu Island and Papua New Guinea, and from 1968 onwards also excludes Fiji,
b Others. In 1971 includes 28000 tons to Chile and 15000 tons to India. In 1972, 1973 and 1974-75 includes 
exports to S. Africa of 2700, 4400 and 3000 tons respectively, 
p Provisional.
Sources: FAO Rice Trade Intelligence;
United Nations World Trade Annual; 
BAE Rice Situation and Outlook.
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APPENDIX M
VOLUME OF AUSTRALIAN RICE EXPORTS, PERCENTAGE OF TOTAL BY COUNTRY OF DESTINATION
Year or Trade Season Av:
1960-64 1965 1966 1967 1968 1969 1970 1971 1972 1973
1974-
75
1975-
76
1976-
77
1977-
78
(P)
Hong Kong 4.6 - 3.5 4.1 6.2 6.3 8.9 12.8 13.1 11.7 10.4 16.4 18.8 20.0
Malaysia - - - 1.5 .7 - - .7 .6 - - - - -
Netherlands - - - 1.4 .8 .7 2.2 - 1.4 - - - - -
New Zealand - - - 2.3 2.7 1.9 2.2 1.8 2.1 2.7 2.8 2.0 1.8 1.6
Ryukyu Islands 16.9 21.5 18.6 26.0 22.3 12.6 20.2 7.6 - - - - - -
Papua New Guinea 33.9 40.0 33.7 36.1 36.2 30.1 37.8 26.8 38.1 29.5 28.7 25.3 27.5 28.4
Singapore - - 5.8 2.7 2.4 5.3 2.6 2.0 1.6 1.9 10.7 3.2 .7 .9
UK 13.9 7.7 7.0 9.8 12.1 7.5 13.3 10.0 15.1 15.7 8.1 4.7 2.4 .9
Pacific Islands 16.9 21.5 18.6 12.9 16.2 10.4 11.5 8.1 14.2 17.2 12.3 9.5 8.9 9.2
Fi j i - - - - .4 .7 - .8 4.0 8.8 5.9 5.4 5.2 4.2
Indonesia - - - - - 15.8 1.3 3.0 2.8 7.6 11.9 23.4 19.7 16.3
Others 13.8 9.3 12.8 3.2 - 8.7 ~ 26.4 7.0 4.9 9.2 10.1 15.0 18.5
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Source: As Appendix L.
APPENDIX N
BURMA RICE EXPORTS BY DESTINATIONS (1960-63 to 1976)
(thousand tons)
Destination Av:
1960-63 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976
Far East 1274 1143 1061 910 411 264 446 490 583 370 103 179 126 284
Hong Kong 3 - 3 6 - - 28 24 164 7 2 1 4 1
Ceylon 237 241 218 184 74 64 25 147 150 185 57 - 7 128
India
Pakistan +
215 153 204 403 131 111 212 96 '16 22 — - - -
Bangladesh 201 108 52 21 43 7 30 6 32 82 14 - - 8
Indonesia 386 330 79 84 58 56 57 81 43 4 20 68 30 62
Philippines 33 101 304 32 36 - - - 85 11 - - - -
Singapore 75 36 44 44 30 6 83 85 79 49 10 8 23 77
Malaysia 49 38 11 6 1 5 10 47 10 2 - - — 8
China 49 100 92 98 38 - - - - 8 - 102 50 —
Japan 26 36 54 32 - 15 1 4 4 - - - 12 -
Western Europe 81 57 70 28 2 13 10 29 36 25 25 2 118 206
UK 33 41 22 7 2 4 2 - - - — — 68 166
Yugoslavia 22 9 4 5 - - 5 - 2 - - - — —
Other W. Europe 26 7 44 16 9 3 29 34 25 25 2 50 40
Eastern Europe: 90 202 131 51 45 17 19 21 43 31 - - - -
USSR 52 134 107 3 33 - 15 - 17 27 — _
Eastern Europe 38 68 24 48 12 17 4 21 26 4 - — —
Continued.
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Destination Av:
1960-63 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976
Africa & Near
East 97 58 77 117 61 54 28 66 118 108 25 32 52 46
Sierra Leone 14 - 13 33 19 - - 14 10 - - - - -
Mauritius 5 47 37 49 38 49 8 36 39 65 17 15 37 10
Gambia - - - - 3 3 3 9 12 12 3 10 15 27
Arabian Penin. 28 11 27 35 1 2 17 7 57 31 5 7 - 9
! aOthers 74 23 25 25 23 15 63 80 56 41 4 1 3 122
Total 1616 1483 1364 1131 542 363 566 686 836 575 157 214 299 658
Note a includes 54000 tons to USA in 1969, 28000 tons to USA and 28000 tons to Cuba in 1970, 22000 tons to USA
and 180005 tons to Madagascar in 1971 and 34000 tons to USA in 1972 and 117000 tons to Vietnam in 1976.
b After 1972 Bangladesh only.
1 Special Country Studies on National Rice Policies: Burma1 Committee on Commodity Problems Intergovernmental 
Group on Rice Seventeenth Session, CCP:R1 73/3, FAO, Rome February 1973;
FAO Rice Trade Intelligence various issues;
Central Statistical Organisation Yearly Economic Indicators 1971-1976.
Sources:
APPENDIX O
VOLUME OF THAILAND RICE EXPORTS BY DESTINATION 
(thousand tons)
Destination 1960-63 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976
UK 22.7 20.1 21.6 11.2 6.3 2.1 8.7 3.9 9.4 7.2 0.3 3.2 0.13 3.6
Aden 21.6 38.9 22.0 18.5 20.9 10.8 12.8 5.3 1.7 .8 4.2 17.4 22.6 28.2
Hong Kong 195.8 205.1 205.1 214.4 214.4 132.2 173.8 195.6 210.3 245.2 97.5 113.9 121.8 126.4
India .07 34.7 214.4 181.1 184.4 208.0 114.1 33.5 78.4 106.6 .03 .02 142.6 .3
Singapore 188.5 227.8 172.3 143.3 118.7 130.9 133.8 139.4 202.4 372.2 84.6 86.5 103.6 178.9
Malaysia 234.2 293.5 271.0 154.1 204.4 191.0 151.4 127.9 117.5 113.0 38.3 74.3 18.4 120.4
Sri Lanka 38.2 30.4 186.3 112.4 97.7 56.9 30.6 22.8 49.2 .01 .05 .02 103.7 86.2
Netherlands 16.7 32.3 17.6 22.8 1.1 3.5 1.5 2.4 7.5 36.7 27.7 8.3 7.2 6.9
Saudi Arabia 71.1 65.4 76.7 53.5 61.7 72.1 65.6 120.6 95.1 27.3 48.8 73.8 56.5 108.3
Indonesia 280.0 452.5 108.7 167.0 176.6 44.5 81.4 143.9 104.8 164.1 266.9 129.1 11.5 530.2
Japan 77.5 128.3 151.8 91.8 136.9 98.4 63.3 31.5 30.4 15.6 18.9 23.7 8.4 6.8
Philippines 53.2 109.2 129.9 49.0 99.9 .01 .01 .11 213.1 310.0 14.0 47.2 74.8 55.9
Taiwan 24.4 22.4 .01 2.1 6.0 0.1 7.0 5.1 3.3 6.1 .01 129.1 13.6 11.3
Others 143.1 235.5 317.9 286.6 153.5 117.8 179.0 231.5 453.2 737.0 247.5 322.7 266.4 710.6
Total 1367.1 1896.1 1895.3 1507.8 1482.5 1068.3 1023.0 1063.5 1576.3 2112.1 848.8 1029.3 951.2 1974.0
Source: Bank of Thailand Monthly Bulletin. Vol. 17, July-Dee: 1977.
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